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THE CONFIGURAL FACTOR IN CHILDREN’S 
LEARNING* 

From the jHstituU of Child Welfare of the University of Californiii 


Harold E Jones and Dorothy Dunn 


Introduction 

Consifderable theoretical importance has been given to the familjar 
"relative choice" problem illustrated in the descilptlon of the fol¬ 
lowing expciiment, which was conducted by Kohler with a threc- 
year-old child 

" two boxes were placed before the child, one with a 
brighter and one with a daiker color The child was told to 
take one and without further aid he soon learned to choose al< 
ways the brighter box which contained candy, and to reject the 
other box which was empty. . When the child was able to 
make hia choice virtually without error, the critical test was 
given [piesenting the biightcr together with a new and still 
brighter box} . . the cbiJd invariably and without liesitatioji 
chose the new and blighter box” [Kofika (4, p 140)] 

It IS infericd that a relative choice would not occur if a child’s 
phenomenal experience weic built up of elementary sensations, or 
if the learning process consisted of a simple substitution of stimuli 
in speciHc S-R patterns. Since the bchavioi depends upon the 
"characteristics of a configuiation,” rathei than upon the retention 
of "absolute positive qualities," Koffka believes that the phenomena 
involved in these experiments arc configural It is easy to attach 
too much weight to these cxpiessions. In the present instance, wc 
need not assume that the term "configuial" canies any special sig¬ 
nificance beyond that of "rehativc” or "relational.” 

If relative choice possesses the thcoictical significance that lias been 
claimed for it, a fuller quantitative study would seem to be desirable. 
The following questions arise, 

1. At a given age level, what can be found legarding individual 
differences in this trait? It seems unlikely that relative choice is 
a uniform all-oi-none reaction, mhcient in the individual and inde¬ 
pendent of situational factois 

•Received in the Editoiial Oilire, Apiil 20, 1932 
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2 What IS the relationship between relative clun’cc and chronologi¬ 
cal and mental age^ In the terms of Koflka's discussion, conGEural 
reactions represent a genetically fundamental type of response; a 
tendency toward absolute choice would indic.Uc .i maturing cai)ncity 
to analyze or isolate the facton, in a situation, and hence sliould be 
correlated positively with otiici measures of maturity. On the other 
hand, both Kinnaman (3) and Johnson (2) appear to rcgaid abso¬ 
lute responses as of a lower order than tlic relative type of icaction. 

3. To what extent may iclative clioicc be dependent upon ex¬ 
traneous variables in tlie pioccdure? In Kohler’s cxpciimcnt ns de¬ 
scribed above, tlie daiker and brighter boxes may he denoted ns 2 and 
3. The child was trained to choose Box 3. In the ciitical tests, lie 
■was presented with 3 and with 4, the Inttci being a nc^v and still 
brighter box. A choice of Box 4, in the critical tc'^t, \\as intci preted 
as due to a tendency to relative choice. In the indivulu.il case, how¬ 
ever, It may have indicated merely an .utraction toward the biiecific 
new stimulus, either because of its novelty or because of its gicntci 
brightness. Or it may have indicated the rise of a specific inhibition 
against Box 3, which was able to take effect when the possibility of 
a new reaction was offered m place of the more stiongly inhibited 
reaction to Box 2. 

4. To what extent is relative choice dependent upon the test con¬ 
tent? This involves the problems of specificity and of consistency 
in response. According to Kofflca, relative reactions ^‘become a com¬ 
pulsion" when the cues arc qualitatively very similar to one anotlier. 
Warden (5) has pointed out that any technique wliich favois the 
isolation of the specific stimulus also favors absolute leaclions; this 
occurs, for example, when a standard stimulus is paiicd successively 
with various other stimuli, 


Procedure 

The present investigation was planned as an exploratory study 
rather than as a test of any single hypothesis. In order to provide a 
variety of test material, four sets of stimulus cards wcic used, each 
set presenting systematic changes in a single variable: the first, area; 
the second, form; the third, brightness; and the fourth, hue Each 
set was composed of four cards designated 1, 2, 3, nnd 4. Catd 1 
was respectively the smallest area, the thinnest rectangle, the light¬ 
est gray, and the yellowest orange. Card 4 was respectively the 
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TABLE I 


Card no 

Area 

Area Sides 

Form 

Area Sides 

Brightness 

(grays) 

Color 

1 

1 00" 

KliM 

2 " 

S X 2.5 

Very light 

Orange yellow 

2 

1 50" 

1.25" 

2 " 

9x22 

Light 

Yellow orange 

3 

2 25" 


2 " 

1.1 X 1.8 

Medium 

Orange 

4 

3 40" 

I 85" 

2 " 

1.2 X 1 67 

Dark 

Red orange 


largest area, the most nearly squaie lectangie, the darkest gray, and 
the reddest oiange (see Table 1). 

Aftci some preliminary cxpciimenting with the size of areas In 
the first series, an ind\ squaie was selected for Caid 1, with an in¬ 
crement of 50% in area for each succeeding card Likewise, after 
two inches was decided upon as an appropriate area for the form 
series, the pioportrons of the foui figuies were airaiigcd from thinnest 
to bioadest in such a way that the contrast between any two cards 
was clearly noticeable Standard Milton Bradley coated coloied 
papers were used in the pieparation of the figures in all but the 
biightness senes For this series "Hcring giay” papers weie em- 
p]o]'ed.^ In order to have a more objective and reliable scale of 
grays than would be possible with one individual making the select¬ 
ion, a class in psychological measurements was asked to select from 
the entire senes a very light, light, medium, and daik gray; the 
four papers finally diosen foi the experiment were based on the 
average judgment of the class All the small figures in the four 
series were mounted on four-inch black cardboard backgiounds, the 
cards being faced with lantern-slide glass wlucli could be vvipcd clean 
after handling. 

Table 1 gives in compact form the cliaracteristics of each of the 16 
caids of the senes. 

The apparatus used consisted of a box 14 inches in lengtli, with 
(1) a shelf for the presentation of the cue-stimuli, (2) nvo clcctnc 
buttons, directly under the shelf, to be operated by the child after 
he has chosen one oi the other of two stimuli, (3) a leward com- 
paitment, which automatically opens (exposing a reward) when tlic 
conect button is operated, (4) a multiple switch at the lear of the 
box, enabling the experimenter to establish connections between cither 


The most probable positions for these papers in a series of 50 nrc 3, 10, 
24, .ind 31 lespectivcly See Biown (I) 
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button and tlie reward compartment, and (5), a housing' for a dry- 
cell and the necessary winnff. 

Cards 2 and 3 were used thtoxi?;Uout tUc traiiuni^ for all subjects 
and all series. A training senes consisted of six trials, followed 
immediately bj-- a critical test. The length of the ir.iiiung sfrics was 
deteimincd in a pieliminary c\pciimciit, the object being to employ 
a standard number of trials long enough to establish a complete dis¬ 
crimination habit in some but not all subjeUs. 'i'bc umiect or re¬ 
warded choice was, of couise, vaiicd in position in the s{\ iii.ils, the 
position schedule being light, left, left, right, left, jiglil 

On the basis of CA and MA, the sample was divided into four 
substantially equivalent groups (A, 11, C, and D), wmking on the 
following schedule: 

TABLU 2 

Cards ^ Coruct Cards -Rehiivc’' 

Group presented in choice in prcscmcil in fimicB 

tcainuig senes traUuni; series* critical iC't 


A 2 and 333 and 4 

B 2 and 3 3 1 and 2 

C 2 and 3 2 1 and 2 

D 2 and 3 2 3 niul ■)- 


Gioup A was trained to select Caul 3, the "largci than,” “ihinnei 
than,” “darker than,” or “icddci than” caul of each p.wr thumgiiout 
the entire scries. The critical test was made with Cards 3 .uul 4; 
the latter, of course, to be chosen if a “relative” choice wcic m.ulc. 

Group B also was trained on Caid 3, but the ciitical lest ^vas 
made with Cards 1 and 2, Thus a child making the “iclativc” 
response in this series, i.e., choice of Card 2, would not be leading 
to a new caid but to what was actually the wrong response in the 
training senes. 

Groups C and D were trained to select Card 2, the smaller, the 
thinner and darkei, and the yellower caids of tlic 2-3 pair. It may 
be noted that, while a “relative” choice may be made in tlic ease of 
each group, the opportunity for a positive “absolute” choice is not 
offered in the case of Groups B and D. In some eases a non-i dative 
choice might be viewed as an absolute avoiding leaction, thiougli 
persisting tendency to pick any stimulu<i other than the one which 
they had learned to avoid in the training sciies. The triiiniiig, how- 
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ever, emphasized only the positive aspect: the rewaid for a correct 
reaction 

The two cards for the first training senes were alicady set up 
when the child was brought into the expeiimental room. After he 
was seated at a table with the problem-box facing him and the ex¬ 
perimenter opposite him, the following explanation was given: 

‘''Now we fire going to play a game. Watch what I do (iieie 
a Milton and Bradley colored lentil was dropped into the re¬ 
ward box). If I choose the ughi caid and press tlie button 
that belongs to it (indicating the button just below the card), 
the box will open and I can get the prize. (Nothing happens ) 

That must be the wrong card. If we had chosen the other card 
and pushed the button belonging to it, the box would have 
opened and you would have found the prize” (illustrating the 
correct choice). 

A piece of heavy cardboaid large enough to hide the apparatus 
from the view of the child was used between trials, whethei or not 
an actual change of caids was made. 

"Now let’s see if we can open the box with the first card 
we choose (pressing the button that was the wrong one pre¬ 
viously). That’s the right one this tunc. Sometimes this but¬ 
ton opens the box, sometimes that button opens it Vou must 
watch these cards and find out which one will open the box” 

As a means of tiying out the proccduic, a preliminary study was 
conducted with a gioup of nursery-school children, and the main 
experiment was then undertaken in the kindergarten classes of four 
schools.^ These scliools were selected primarily on a basis of social 
status, including inferior, aveiage, and superior neighborhoeds. Witli- 
m each kindergarten the only selection employed was to pick chil¬ 
dren of white native-born parents This piecaution was taken to 
eliminate the possibility of a foreign-language handicap in corapic- 
hending instructions, and to sccuie a gioup mOiicIi could be more 
readily duplicated in later studies, 

For the total group, the mean CA was 68 2 months, with an 5 D 
of 3 7. For 72 of these who had received the Stanford-Binct, the 
mean MA was 77 1 months, with An S D of 7.5 Aftei the com¬ 
pletion of the foui series on 80 subjects, the entire experiment was 
repeated, 62 of the subjects being available for a second testing The 

*Ac!cnowledgments arc due to Di "Virgil Dickson for Ins interest in mak¬ 
ing possible the collection of data m the Bcikelcy schools, and to the piin- 
cipals and kindergarten teachers of the John Miiir, Lincoln, Wnsliinglon, 
and Cragmont schools for their cooperation and aisist.Tnce 
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interval between the two experiments was m every case at least 
eight days. 

Results 

In a total of 568 critical tests (both experiments, all series) a 
lelative choice w.is made in appioxtmately half of the instances 
(54-.3%±1.2). While this suggests a chance determination, a 
closer inspection of the di^ta will show the error of such an infer¬ 
ence. On a basis of pure chance, the most probable frequency of 
relative choices would be 2, in a series of 4 critical tests. Only one 
child m 16 would be expected to make a maximum score of 4; a 
similar proportion would be expected to make the minimum score 
of 0. Table 3, based on 80 cases taking the first experiment and 
62 cases taking the second, gives a distribution of relative (R) scores 
which is obviously determined by systematic factors opposing cliancc. 
More childien than would be expected obtain a relative score of 4; 
also, more than would be expected obtain a relative score of 0, indi¬ 
cating a consistent non-relative or absolute choice. 

The evidence is even more striking if wc considei the percentage 
of children who make 8 relative choices in the 8 trials of the two 
experiments This is 9.6%, as compared with a chance expectation 
of .04% Nineteen and two-tenths pei cent of the cluldrcn make 
a relative choice either 7 or 8 times in 8 tiials, as compared with a 
chance expectation of 3 5%, Fourteen and four-tcntlis per cent 
make a non-relative choice cither 7 or 8 times in 8 trials, ns com¬ 
pared with tlie same chance expectation of 3.5%. Wc cannot make 
the further inference, however, that the relative-ic.iction type Is more 
common among these children than the absolute-reaction type; the 
apparent slight excess of relative ovei non-relative choices is due pri¬ 
marily to Groups B and D. In these groups, opportunity was lack- 

TABLE 3 

PfiaCEMTAOE OF CaSM MAKINC A GlVBN R SCORE 

Obtained percentages Obtained percentages 
Percentage expected in Ist experiment m 2nd experiment 

R score on a chance basis W=80 ^/=62 


4 

6 .2S 

18.7 

19 4 

3 

1&.7S 

27 5 

24 2 

2 

50 0 

18.7 

27.4 

1 

18.75 

17 5 

17 7 

0 

6.25 

17 S 

11.3 
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, TABLE 4 

PrRCENTAGE OF CA3KS MAKING A “RELATIVE” ClIOICP 


First experiment 


Second experiment 


cu 

3 

o 

u 

0 


Area 

Form 

Brightness 

Color 

Total 


Area 

Form 

Brightoess 

Color 

Total 

A 

20 

55 

55 

55 

60 

56 2 

11 

36 

45 

54 

64 

50 

B 

20 

60 

60 

45 

50 

53 7 

18 

67 

61 

39 

61 

57 

C 

20 

SO 

55 

35 

55 

48 8 

17 

65 

53 

41 

47 

51 5 

D 

20 

60 

55 

SO 

50 

53 7 

16 

56 

81 

50 

56 

60 7 

Total 

80 

56-2 

56 2 

46 2 

53.7 

53.1 

62 

56 

60 

46 

57 

54 8 


ing for a positive absolute reaction, since the non-ielativc choice was 
also a non'iclcntical choice (see Table 2). For the two expciimcnts 
taken togctlicr, the relative ovci the non-relative ratio was 56 44 for 
Grou|)s li and D, 51.49 for Groups A and C. 

Other than this not very significant difference, Table 4 reveals 
no definite effect of mode of procedure, or of repetition of the ex¬ 
periment. The effect of lest content, however, is indicated by the re¬ 
sults foi tlic brightness senes, in which thcic is a fairly consistently 
smaller piopoition of relative choices. It will be shown later that 
this is due to a gi eater difficulty in establishing discrimination liabits 
in this series. 

If definite and pcisisting tendencies exist, different'for different 
children, toward either relative oi absolute types of response, it 
should be possible to demonstrate some dcgicc of reliability in these 
icsponses The conclation between R scores on the first and second 
cxpciiment was .35± 075 Applying the Spearman-Brown pioph- 
ecy formula, the leliability of both tests taken together was found 
to be 52 While the obtained r for one test by the other is barely 
moie than foui times lis P E, it is probable tliat this has suffered 
some attenuation through the small number of class intervals (maxi¬ 
mum score 4) and the lesultant effect of coarseness of grouping In 
other WQids, a piedictcd reliability of .52 for the two experiments is 
probably smaller than tlwl which would be empirically obtained, for 
in this ease a test twice as long would also provide a more adequate 
score range. Anothci approach to the problem of consistency of re¬ 
sponse IS given by Table 5, which indicates for 62 eases the per- 
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TABLE 5 

PERCrNTAGEa MAKINO COMSISICNP RESI’ONSnS 

(Ar= 62 ) 


Senes 

Consistent 
relative choice in 
both expcnmcnis 

Consistent absolute or 
non-rclativc choice 
in both cxpci imcnts 

Peixc’iunRc cxiieclcil 
on .1 chance linsis 

Aren 

•10 

29 

25 

Form 

42 

21 

25 

Brightness 

24 

U 

25 

Color 

39 

24 

25 

Average 

362 

27 

25 


centage of cases m AvhJch, for each series, a given type of response 
is shown m both experiments. 

The indications me that the children who make a relative choice 
m the first expeiimcnt tend to be consistent to a (Icgrce greater than 
chance, and tend to be more consistent tliaii those whose fiist choices 
are of the non-ceUtive type; as previously pointed out, liowever, tl\e 
latter cflFcct is due to the U-D procedure, and is not revealed In equal 
degree among the children in Groups A and C. 

The question now aiises as to tlie determinants of tlicse two ivpcs 
of response, Are they accompanied bv differentiating chniacteristics 
in other traits? We may consider first the lelationship to intelli¬ 
gence A prion, it is not clear that under the conditions of the cx- 
penment a positive coriclation would be expected between MA and 
R score. While Koffka speaks of the Identical or nnnlvtic factor in 
reaction as a product of higher development, and of the lesponsc to 
configurations as a very primitive type of mental nclucvoment, on 
the other hand the tendency to look for and rc',pond to iclations is 
commonly rcRavded as an important constituent of intclUgcnce, and 
the capacity for higher oulers of configural orgamV.ation is no doubt 
fundamental foi intelligent bchavioi The actual conelations with 
CA and MA have pioved to be near zero. For 62 cases, the total 
R score on two expcilmcnts coriclatcd I8±.08 with CA. niul 
29+ 08 with MA. It remains to be detetmmed whechci more sig¬ 
nificant correlations would be obtained in gioups coveting a wider 
age range 

A further correlation relevant to this problem is that between the 
R score and the “leaining score” derived fiom the iraimnfr periods of 
the present experiment A woid of explanation is necessary with re 
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gnrtl to tins measuic of learning. Since six trials were given in each 
of four series in each experiment, the learning score extended througli 
a possible range of 0 to 24 (0 indicating no evidence of learning, 
24 indicating no eirors) A score higher than 20 would haully he 
expected except througli chance successes on tlie initial trials Tile 
actual score range was from 6 to 23, the mean being 12.6 on the first 
experiment and 14.7 on the second (a lellablc gain). The sclf- 
coMelation was .42, becoming .65 when stepped up by the Spcaimnii- 
lliown foimula to picdict the reliability of the Icainmg scoies for 
tlic two experiments taken togctiici The total learning scores show 
no significant correlation with MA (.15rt:09). A substantial re¬ 
lationship, liowcvcr, can be shown between learning scoic and R 
score. .47±:,06 foi tlic first expcjiincnl, and .56dr 06 for the second. 
These coefiicicnts arc not icliably different ficim the self-correlations 
of the vauablcs employed, while it is piobably not legitimate in this 
ease to coircct for attenuation, the evidence is clear that a genuinely 
higli community of function exists between le.uning to discnmiiiiitc 
the cues 111 the tiaining periods, and making a iclativc choice in the 
ciitical test. 

It would .appear that the moic successful the training senes, .and 
the moic easy the discrimination of stimuli, the gic.itcr the tendency 
to respond with reference to pattern lathcr tli.in with reference to 
identical elements. As a specific example, if the child is shown aicns 
2 .uul 3, the more leadily lie learns to leact to 3, the less likely he is 
to ic.ict to It when 3 and 4 are presented; and the more leacldy fie 
lias learned to avoid 2, the raoie likely he is u> leact to it when shown 
1 and 2. This is .iKso brought out in Table 6. 

For learning stoies of 4, 5, and 6 ihcic is a definite ticnd in tlic 
diiection of incicascd lelative choice. Theic me scver.il possible 
iiUerpictatlons of tins finding. 

1 Cliildien who have “just” learned, or incompletely learned, 
to make the ncccssaiy discrimination of cues, will give random re¬ 
actions in the critical tests But by this explanation, tiic peiccntage 
of iclative choices should not diop below 50, m the ease of chtklien 
whose le.Trning ^coics arc so poor as to suggest incomplete iri.sstcry 
of tlic task 'J'lic fanly consistently low pciccntagcs found foi chil¬ 
dren wliosc learning scoies aic 0, 1, oi 2 indicate tli.it they me not 
reacting at landom in the ciitic.il tests, but aic in.dcing choices winch 
aie systeniiUic.illy non-rel.itivc, in teims of our classification 

2 A low learning scoic m.iy not indicate a tlifilculty in cst.ib- 
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lishing discrimmation, on the contraiy, it may accompany discrimi¬ 
nation, v/itii the response peisistently cliiccted toward the wrong cue. 
In sucli a case, a child trained on 2 and 3, and requued to select 3 
in order to obtain the rcwaid, may repeatedly and systematically 
make the wiong selection In the critical test, if he is ofEeicd 3 and 
4, and chooses 3, this would be listed as an absolute choice in our 
records, but would really indicate a relative choice on the pait of 
the child. It IS very difficult to know if this has actually occurred. 
Its importance is probably slight, as indicated by the fact tliat tlie 
ircidence of low leainmg scoies is appioximatcly tlic same as that 
w ich would be expected by chance 

J. The first theory implied that a low celative choice scoic Is due 
to a low Icaining score. But causation may operate in the opposite 
direction A child who learns leadily (in this experiment) may do 
so by paying attention to the total field. He reacts to differences, 
and to pattern. In the critical test he continues this type of reaction, 
and makes a lelativc choice Tlic opposite type of icsponse is shown 
by children who fixate on certain absolute characteristics of the 
stimulus, such as the general foim of a aquaie At first they icact 
indiffciently to eithci the small or the large squaic, since tlicy are 
responding meiely to '‘squareness.” Latci they isolate the acldilioiial 
factoi of size. This results in slow learning and results also in an 
absolute clioice in the ciitical tests. 

4. A fuither h^nothesis is that overlearning is favorable to con- 
figurnl reactions. In a senes of a standaul number of lepetitioiis, 
the quick learner obtains more practice in the coirect response than 
the slow learner Whether he has learned through the use of i da¬ 
tive or of absolute cues, in the couise of overlearning he responds 
increasingly to the relationships of the two stimuli 

Fiom the data now available, the writers feel unable to clioose 
between the thud and fouith of tliesc interpietations. Additional 
experiments aie necessary, in order to deal with each of these hypoth¬ 
eses spedfically. 

Conclusions 

Referring again to the four queries presented at the beginning of 
this article, we may conclude. 

1. Under the conditions of these experiments, wide individual 
differences exist among children in the tendency toward relative 
choice. 
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2 The tendency to relative choice is unrelated to mental or 
chionological age, within the lange represented in this sample. 

3. Relative choice persists with differing types of content, and 
with differing proceduies in the critical tests. 

4. The fiequency of lelative choice is related to the efficiency 
with which discrimination is established m the tiaining series It is 
infeiicd that this indicates eithei («) relative leaction as a charac¬ 
teristic of rapid leauiing, or (t) relative leactlon as an accompani¬ 
ment of overleaining. 

In subsequent studies, it will piobably be wise to increase the 
number of cases employed for any given piocedure, to incicase thi 
numbci of types of subject-matter, and also to plan a schedule of 
variable overtiainmg in the period preliminary to the critical tests 
It may also be desirable to introduce vaiiable delay periods before 
the ciitical tests. 

The value of such studies, however, will be dubious if they are 
diiccted toward any such pretentious aim as tlie reconstruction of a 
psychological system Moie peitinent, and moic promising foi our 
understanding of children’s learning, will be the formulation of 
pioblems dealing witli the origin of tendencies to configural and 
absolute reaction, their dcgiec of specificity, their dependence upon 
the situation, then modifiability under training, and their significance 
in complex learning situations. 

„ 1 ' 
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LE FACTEUR DE FORME DANS L'APPRENTISSAGE 
DES ENFANTS 
(Resume) 

On a prepsiri une experience pour ttudier (1) les differences mriivuUiclles dans 
lechoix relatif ct le choix absolu, (2) la relatioD cnlre Ic choix rolntif ct I’nge 
chronologiqiie eti'age mental, ct (3) Tinnuence dcs vartations dans les proces¬ 
sus ct dans le contenii (les testa aur le choix relatif On a entrain^ 80 6l^ves 
d’un jaidin d’enfant A choisir une dc dcox cartes dc giandeiiis diffcientes, 
et ensuitc on n fait subir dea testa ciitiques, cn presentaiu line de ecs cartes 
avec line plus grande (ou plus petite) carte On a divise les enfants cn 
quatre groupes equivalents pouf controler divers facteuis dii pioccasiis 
On a fait subir des tests semblablea avec d’auties types dc mnti6re (foinic, 
clarte, couleur); le dcuxieme jour on a ripetd toute I’expeneiice On a 
troiive que dans les conditions de ces expeiiences, il exiatc de grandes 
differences individuelles entre les enfants dans la fi6q\iencc du oUoix rclntif 
II persistc une tendance systdmatique au choix iclatif (on nil choix non 
relatif) chei certains individns, malgrd les dtfferents types de contcmi ct 
les processus diffeients des tests critiques Parmi les enfants de I’ngc 
du jardm d'enfants, la frequence du choix relatif n'a nucimc relation avec 
I'age chionologique et I'agc mental II existe cependant line grande re¬ 
lation entre le choix relatif ct Pelfidence dc Tapprcntissagc dnns la s6ne 
entram^e. Deux interpretations alternatives sont que (a) Ic type relatif 
de reaction esc un trait caractiristuiue de I’apprentissage rapidc pour les 
matiAres sp^cifiques de test ^tudides, (1>) la tendance h la reaction relative 
devient plus grande pendant Ics p^riodes du nouvcl apprcntissngc 

Jones et Dunn 


DIE EINWIRICUNG DER GESTALT AUF DAS LERNEN liEl 

KINDERN 

(Referat) 

Es wurde ein Versuch eingerichtet zur Untersucluing (1) der indi- 
viduellen Unterschicde in Bezug auf relative gegenuber nhsolutcr Wahl, 
(2) des 2usammenhangs zwischen relativer Wahl und kronologiscliem iind 
geistigem Alter, und (3) der Binwirbungen der Anderiingen des Vei- 
fahrens und des Versiichsmatenals (test content) auf die relative Wahl 
(relative choice) Es wiiiden 80 vorschulpflichlige Kinder eingeiibt, cine 
von zwei verschiedenen Grossen von Kartcn zu wahlen, und es wiirden 
dann kntische Prufungen gemacht, in denen wnc dieser Karten zusamincn 
miC eincr noch grosseren (odei einer noch klcineren) Karte angeboten 
wurdc Die Kinder wurden m vier aquivslente Gruppen gctcilt, um cine 
Kontrolle verschiedener Emwirkiingcn im Verfahren zii crmoglichen Es 
wurden nut nnderen Sorten von Vetsuchsmatenal (in Bezug auf Form, 
Helligkeit, Farbe, usw vcrschieden) ahnlicbe Vcrsuche nusgefuhrt An 
einem zweiten Tag wurde die game Versuchssene wiedcrholt Man 
rand, dass unter den in diesen Versuchen licrrschenden Bcdingungen, 
grossc mdWiduelle UntcrsEffiiede umer den Ktndern in Bc/iig auf die 
Haufigkcit der relativen Wahl bestehen Ea beliavrt bei gewissen Iiidi- 
vuiuen eine systcmatlsche Neigung zur relativen (oder zur nicht-relntivcn) 
Wahl, ob die Arten des Versuchsmaterials oder die Verfahren in den 
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kntischen Prufiingen verachiedcn sincl oder niclit Inncrhnlb des Kinder- 
gartcnnltera stehc die Hdufigkcit dcr rclativen Wahl 7iim kronologischcn 
Oder zum geistigcn (mental) Alter nicht in Bericluing Die relative Wnhl 
und (lie Tiichtigkcit dca Lernena in del Obungsscnc stehen aber 7u ein- 
nndcr in engcr Bcziehung Zwei nlternntive Deutungen dcr ncfiinde aind' 
{n) dass die relative Reagierungaart eiiie Eigenschafc des raschen Lernens 
dnrsteltt, in Bezng auf die Versiichflgcgenstande die spc/i(lscli untcrsuclit 
wiirden, {b) dasq die Neigung ^iir iclativen Rcagiciiingswcisc \v<ilirciul 
dcr Pcnudcii dca tlberlcinena verstarkt wird 

Jonns UND Dunn 



THE RELATIVE STRENGTH OF THE PRIMARY 
DRIVES IN THE WHITE RAT*i 

From the Animal Laboratory, Department of Fsycholoffy, 
Columhin Vnweisiiy 


C J. Warden 


Introduction 

The experiment to be discussed this evening has been designated in 
the announcement as *‘a biological study.” In order that tins quali¬ 
fication lead to no misundeistanding, pcihaps I sliould say that the 
present study is neither more nor less biological than the typical ex¬ 
periment in compaiative psychologj' today All of our woik aims 
to be broadly biological rather than nanowly psyclioiogical, and this 
trend is distinctly on the increase, 

It IS true that this has not always been the case. Not so long ago 
the comparative psychologist was intcicsted primarily in the sub¬ 
jective life of infra-human oiganisms. He studied tlie behavior of 
the animal with the explicit intention of inteipieting its mental states 
or of deteimining its mental level. If his obscivations and cxpeii- 
ments did not lend tliemseives to mentaUstic analysis, he was likely 
Co feel that he was wasting his time. In fact, it was once common to 
offer an apology in connection with the publication of bchavioi studies 
when the experimentei did not feel waiianted in hazauhng men- 
talistic interpretations along with the facts presented. But happily 
this point of view has largely passed away. Duiing the last two or 
three decades the comparative psychologist has become much moic 
modest than formerly. He no lon^i harries himself with the m- 
sciutable mystery legardmg the nature of the animal mind He has 
become convinced that, even if an animal possesses a mind—whatever 
a mind may be—we can never gam any genuine insight into the 
subjective experience of mfra-human types. They cannot introspect 
—after the human fashion—and hence cannot tell us how they feel, 
and perhaps we humans would not understand them if they did. 

*Received in the Editorial Oifice, November 33, 1931. 

^Read before the Biology Section of the New Yoik Academy of Sciences, 
American Musenm of Natural History, November 9, 1931 
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The comparative psychologist of today is primarily interested in the 
behavior rather tlian the mind of the animal. He seeks to observe 
and measure behavior and to explain complex activities in terms of 
simpler activities He has ceased to confuse the issue by attempting 
to infer anything whatsoevei as to the possible conscious concomitants 
of behavior His aim at piesent is to become a good naturalist instead 
of remaining a bad psychologist. He attempts to take up the task of 
biological analysis wlicie the moiphologist and physiologist leave off. 
In general, tlie morphologist deals with structure, the physiologist 
with the functions of oigans and groups of organs, while the com¬ 
parative psychologist studies the behavior of the organism as a whole 
in Its larger environment To put it otheiwise, physiology is pri- 
manly concerned with relatively simple behavior and comparative 
psychology with the more complex bchavioi of tlic organism. If the 
problems of the newer animal psychology are detei mined to some 
extent by those of human psychology', it may be said that its appioach 
to these problems is as objective as that of pliysiology. Please believe, 
therefore, that I am not harboring a lot of psychological interpreta¬ 
tions in my own mind m attempting to keep the discussion strictly 
biological. I am dealing with the pioblcm ptecisely as I might before 
the Psychology Section of the Academy—I am keeping nothing b.ick. 

Among the numerous lines of analysis in compaiativc psychology 
none would seem to be of gieater genuine importance than that which 
concerns itself witJi the dynamics of behavioi. It is clcaily ncccssaiy 
to know something of the spiings of action in a given type if we are 
to understand even its most simple activities. The basic explanation 
of behavior must be found, in the last analysis, m the inteinal mechan¬ 
isms which are more or less chaiacteiistic of the species Although 
these mechanisms may be set off by external stimuli, the nature of the 
lesponse is largely determined—in complex types at least—by tlie 
mechanisms themselves. This internal oiganization is evolutionaiy 
and liereditaiy in origin, and seivcs to explain why a dog leacts one 
way to a cei tain stimulus and a cat anothei way to the same stimulus. 
When a given internal sj'stem is moused bv an appiopiiate stimulus, 
the icsultmg behtwior is chauctciistic of the species within the limits 
of individual vaiiation It is usual to icgmd types of bcli.ivioi which 
seem to be vciy definitelv tied up to one oi another of these internal 
systems as instincts. Morcovci, the instincts aic gcneially looked 
upon ns comprising the dynamic factors underlying all of the behavior 
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of the organism—the springs of action that serve to make the living 
individual a going concern 

While there arc few who would wish to challenge the fundamental 
implications of this point of view, there is a growing resentment 
against the use of the tcim instinct among comparative psychologists. 
It would be entirely out of place foi me to cntci into this field of 
coiitroveisy tins evening I mention the niattei merely because I 
■wish to make use of the tcun which most comparative psychologists 
now employ instead of mstinct—i.c , the teim drive We speak of the 
sex drive, the hunger drive, the thirst drive, and the like, rnthci than 
of the set instinct, hunger instinct, thirst instinct, etc. The teim 
drive IS preferred, among other leasons, because an instinct is usvmlW 
regarded as manifesting a moic or less specific pattein of behavior. 
Anyone who has observed the naiinal activities of a complex oiganism, 
liowever, knows that much of the bcliavior usuallv classed as in¬ 
stinctive IS not definitely patterned. When a cat is luuigiy, for 
example, it is likely to make use of numberless belmvior patterns in 
order to secure food. Many of these same patterns may be called 
out under sex excitation and the like. It thus appeals that the so- 
called instincts cannot be diffeicntiatcd fiom one another in terms 
of specific behavior patterns Natuial movements, such as climbing, 
clawing, running, jumping, etc., if these lie within tlic icpcrtoiy of 
the individual, may occur m connection with any of the “{nstmctivc" 
activities of the type 

Now the term drive preserves the essential element of the concept 
of instinct "without implying the occuncncc of specific and invauablc 
behavior patterns in each ease It emphasizes the irapoitancc of the 
several internal mechanisms of behavior as evolutionary and lieredi- 
tary factors definitely related to biological needs These repiesent 
the primary dynamic factors in all behavior They constitute the 
more stable components of activity, while the i epertory of responses 
called out in any ease often involves a consideiablc amount of v.iria- 
tion and overlapping. The primary dnves should be thoiiglit of .is 
the innate and persistent cores of behavioi which may become at¬ 
tached from time to time to any of the scnsoiy-motor systems of the 
organism However, I do not wish to picss the point. I shall use 
the term drive in the present disctKbion and those of you who picfer 
the older concept of instinct may substitute the lattci witliout doing 
any particular violence to the facts to be presented 
As might be expected, the analysis of the drive-complex of a siiccics 



STRENGTH OF DRIVES IN WHITE RAT 


19 


or variety offcis much greater difficulties than the usual laboratory 
experiment in the animal field In the first place, there is the seem¬ 
ingly insurmountable problem of secuimg mcasuies of the sticngtli 
of the several diives in teims of comparable units How can hunger, 
thiist, sex, and the like, which arc so intrinsically diffeient, be reduced 
to a common scale of objective behavior? What test of strengtii of 
drive that is equally fan to eacli can be applied under like conditions 
to all? The whole matter is greatly complicated by the fact that the 
several drives must be intei dependent, since the undei lying mechan¬ 
isms are known to be inteiielated Foi example, the degiee of thirst 
manifested after a given period of water depiivation is m part a 
function of the kind and amount of food supplied to the animal during 
the time In like manner, the strength of tlie sex drive is influenced 
by the conditions utilized to induce hunger and thiist Finally, it 
should be borne in mind that the animal under test is likely to be 
highly excitable because of the fact that the internal dynamic mecha¬ 
nisms aie under definite stimulation and examination. This suggests 
the need of every piecaution to prevent outside distinctions and emo¬ 
tional disturbances during the testing piocess itself. Peiliaps the best 
way to indicate the difficulties involved, as well as one mannci of 
resolving them, will be to enter at once into the discussion of the 
method and piocedurc employed in the present study Aside fiom 
moic than a yeai spent in the development of the method, the pioject 
here lepoited coveied a peiiod of some four years and included tlic 
testing of moic than 1000 white rats The project® was supported 
financially to the extent of $5000 by the Council for Rcscaich 
in the Social Sciences of Columbia University The white rat was 
used on account of its small size and availability, and because enougli 
is known of the white rat in laboratory situations to enable us to 
standardize conditions lathei definitely foi this tvpe 

The Method 

The apparatus and pioceduie finally adopted foi use in the pioject 
was devised by Jenkins and Warden and is known as the Columbia 
Obstiuction Method A geneial notion of the lay-out of the ap- 
paiatus can be liad by icfciiing to the giound plan .is shown in Figuie 
1. It consisted cssentiallv ot a long box divided into tbicc com- 

“For a complete leport on this project, see /Inimal Motivation E\pcri- 
menlal Studies on (he Albino liatj by C J Warden and collaboiatois (1) 
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FIGURE 1 

Digram of Floor Plan ob thf OnsTRUcrioN Box 
A, entrance compartment, B, obstruction compartment; C, D, divided in¬ 
centive compartment; E, release plate, automatic door (operated by re¬ 
lease plate) between two divisions of incentive compartment 

psrtments. The fust and last of these weie approximately 10 inches 
in all dimensions while the middle compartment was a nairow, low 
tunnel, about 10 inches long, extending over an electric giid. The 
test anmial was placed m the first compartment, an appiopriatc in¬ 
centive in the last compartment, while tlie electiic grid in the middle 
one constituted the obstruction or obstacle over which the animal 
must pass in order to reach the incentive beyond. 

The use of an obstacle in testing the intelligence of animals is, of 
course, common enough in the animal labotatory. The piinciplc liad 
been applied under somewliat different conditions by lllorgan, R'loss, 
and others to the measurement of drives. But in previous woik the 
shock was varied with inccntive-diivc conditions in order to find out 
how much shock would balance off a given degree of luingci, thiist, 
etc. In the Columbia obstruction apparatus, howcvei, the shock was 
kept constant for all drives and thus scived as a common measure of 
the strength of each of tliem. The general principle hcic is piccvscly 
that of the human intelligence test—individuals and conditions be¬ 
come directly comparable in terms of scores made in perfoiming an 
identical task. The only factor which was varied, throughout the 
entire project, was the scries of drive-incentive conditions to be 
studied. Differences m strength of drive were indicated by differ¬ 
ences in the number of partial and complete ciossings of the giul, 
under the various conditions, during a test period of 20 minutes. 

It seems necessary to pass over a number of minor but exceedingly 
important points of technique very briefly, Each detail of the pro¬ 
cedure finally adopted was deteimined by preliminary experimenta- 
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tion, rather than by arbitrary decision or convenience, and the data 
relating to the development of the method have appeared m pub¬ 
lished leports A 20-minute test period was utilized because it was 
found tliat a longer period gave no better index of strength of duve. 
As a matter of fact, our results show the same ranking of diivcs 
when only the scores of the fiist half (10 minutes) of the 20-minutc 
period are considered The animals weie all of the same strain— 
Wistai Institute stock diiect, oi first geneiation reared from these 
in oui own laboratory. This is an inbred strain and hence more 
homogeneous in heieditary background than the animals earned by 
commeicial dealers. The sexes were learcd together up to 150 days 
of age so as not to disturb the noimal development of the sex diive 
All groups were segiegated at 150 days to eliminate piegnancies, 
allowed 5 weeks to become accustomed to our specific laboratoiy 
conditions, and tested at the average age of 185 days, the range of 
vauation in tvgc being 3 weeks (175 to 1% days). At this age, the 
white lat is fully mature and in top condition foi tests of this sort. 
The standard shock, used throughout the pioject, was deteimincd 
cmpiiically for tlie particulai weiglit of animal to be tested The 
grid was supplied with alternating cui icnt of 60 cycles, witli tci minal 
pressuie of 475 volts, external icsistancc of 10,100,000 ohms, and 
current of 0 047 milliampeies by means of an elaboiale electio-stimu- 
lator. In addition to the fact that a high voltage cunent is generally 
advisable in stimulation woik on animals, it has the specific advantage 
of eliminating possible dittcrcnccs in stimulation value uiising fiom 
individual vaiiations in skin resistance In spite of these large figures 
—or perhaps because of them—the shock was very slight, being just 
enough to make the rat lift his feet a bit gingcily in crossing the grid 
A few points relative to the test pioccduic should be noted. The 
animals had become used to handling and, in general, weie veiy tame 
befoie being tested Immediately picceding the 20-minute test peiiod, 
each animal was allowed to cioss the unchaiged grid to the incentive 
beyond four times m succession in older to aiouse tlie appiopnate 
duve. On the fifth ciossing, the grid was chaiged thus bunging the 
obstacle into play The 20-minute test period began innmediatelv 
thereafter, and crossings and paitial ciossings were lecordcd minute 
by minute. Since the paitial ciossmgs add nothing to tlie analysis of 
the results, wc shall simplify matters by lefeiung only to complete 
crossings in the later discussion. The cxpeiimentci was eliminated 
fiom the test situation by a device based upon the ptinciple of the one- 
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way light screen Tests were made only at night—between tlie houis 
of 9 P M and 4 am.— during which time the white rat exhibits its 
maximum activity McCollum’s standard diet for the white iat> 
plus a regular supply of greens, guaiantccd against nnv vitamin dc- 
ficienev which might have distuibed certain of the drives. Tlie in¬ 
centives placed in the last compartment wcie sampler of tliose used 
to satisfy the sevcial drives undci tlie conditions of noiinnl cage life 
The satisfying of the diivc hy partaking of the incentive aftei each 
crossing was limited as follows (1) Imngcr—nibble of powdered 
food, (2) thirst—licking moist nipple of watci bottle, (3) picp.ua- 
tory sex behavior but without copulation, (4) maternal—attention 
to litter, and (5) exploiator 5 '—^bnef random activity A penod of 
only 30 seconds was allowed in the incentive chamhci. The pur¬ 
pose of the incentive was to keep the drive moused and to heighten 
it by continued stimulation It is clear that, if the animals had been 
allowed free and uniestmined access to the incentive nftci each 
crossing, satiation and a waning of the diivc would have taken place 
rather soon. 

Tlie central aim of the project was to cany the analysis fai cnovigli 
to make possible a tanking of the five pitmary diivcs investigated, 
hunger, tiuist, sex, maternal, and cxploratoiy. Such a compaiuson 
could not be made unless the maximum strength of each drive should 
be detcimined. To find tlie maximum slicngth of cacli duve it was 
necessary to lest a wide range of micinal conditions in each case, so 
planned .os to include the optimum condition. Since the opiunum 
status could not be known in advance, the schedule of conditions to 
be tested in each case had to be ananged as the woik piocecdcil. The 
range of inteinal conditions actu.illy tested in establishing tlie maxi¬ 
mum strength of e.ach of the several drives was ,is follows; (1) 
hungci—0, 2, 3, 4, 6, 8 davs of starvation, (2) thiist—0, 1, 2, 4, 6 
days of watei depuvation, (3) male sex—0, 6, 12 houis, and 1, 4, 
7, and 28 d.ays of sex-deprivation; female sex—oestrum (coinified 
stage) and 7 Stages of diocstnim; (4) maternal—first httei (young) 
and multiparous (standaid age), and (5) cxploiatoiy—one gioiip 
only tested This range of conditions did not yield, ncccssaiilv, the 
optimum condition for the maternal diivc, but since this diivc stood 
highest .as tested the matter of ranking the five drives is not dis¬ 
turbed thereby The exploiatory duve scored so low in the one test, 
given under very favorable conditions, that it did not scoin likely 
that It would rank other than lowest had the tests been continued 
indefinitely. 
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In order to standardize sex conditions in the males, each peiud of 
sex deprivation was begun after the sex drive had been thomuglily 
satifited by rejxated copulation with a female in heat duting a two- 
hour stretch, Tlie oestrus condition of the female was determined 
by ii lijstolagiciil cxainmation of a vagioil smear tnJren after the ani¬ 
mal had been tested, the individunl being then thiown into tlm group 
indjcated by the sroeai Permanent slides of tire suicais were uude and 
oui ckssiiicatian wits checked by Piofessoi Papanicolaou of the Cor¬ 
nell Medical School In no case was an animal tested mote than once, 
and the standard gioup for cadi drive condition investigated consisted 
of 20 animals, Only a single animal, of course, was tested at any 
one time, 

As incntioneJ above, the several drives arc move or less inteidc- 
pendent by re,is«nr of tlie interrelations which exist among the in¬ 
ternal ineclmnisins undcilyiiig them '[liis makes Che task of isolaiing 
one ill rye at (i time for testing a very difficult matter In the atrict 
scnitc, isolation uf such factors is )>iobably not possible in an otganum 
as complex as the white rat The best that can be done is to insure 
the dnmtmus of the drive tn he. tested liy keeping all of the ocheis 
ns iiuiesccnt ns possible at the time A suramaiy of the contioU used 
me shown m Table 1. and a more detailed account will be found in 
Part VII of the volume mentioned in the footnote almve (1) In 
gcneinl tins was accomplislied by devising aset of standaid caiulitions 
for (juiesccncc in each of the duvet and always applying foin of these 
as indicated when testing the fifth oi moused drive. The piiiicipic 
may be illustrated by staling the conditions mamiaiued with ics|)cct 
to the other four diives while the sex diive was hetng tested (I) 
hunger was allayed by allowing the iminml access to food in the livmg 
cage up to tlie moment ol test, 12) thiisl was .I'lUycd by siipplyn'R 
living cages with water up to the time of test, (3) the.roateinal dtlvc 
WH9 eliminated bv using noii-piegnant kaiiilcs, and (4) the explora¬ 
tory diive was kept i^mescenr by allowing the animals to be iionivilly 
active in the cages up to tlw time of test ITie same general scheme, 
with necessary shift in the specific inteinal factens to be kept quiescent, 
was applied to each of ihe other diives as well. Hy aiousing m the 
animal only one biulogicHl need at a lime, and plauiig bcfoic it the 
iiiceiuivc icLiud to this need, the dominance of a given diivc foi the 
moment was in',mci! This was, of roui.sc, nccctisaiy if we weic to 
secure the maximum indices in each case How well wc suticcdcd 
m this attempt to keep all dirves except the one under test quiescent 



TABLE 1 

Summary of Experimeijtal and Test Conditions for Normal Drives 
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IS a question not so easily answered However, tlic controls employed 
to effect this weie uniform throughout the project and hence one 
drive could not have been favored ovei another. TIic relative isola¬ 
tion of each diive at the time of testing was thus approMmntcly the 
same so that the indices obtained may be rcgaidcd as t)'pic.il and com¬ 
parable thioughout 


Ranking or Normal Drivi.s 

The central puiposc of the piojctt, as previously stated, was to 
analyze the noimal dnve-complcY of the white lat in a m.innci that 
would make it possible to rank the several dnves tested in order of 
strength Such a ranking must be made, of course, on the basis of 
the maximum indices obtained for each diive 7'he lattei aic given, 
together with the usual statistical values, in Tabic 2 The maximum 
scores would seem to represent the liighest dynamic value of tlic 
several drives under optimum conditions of motivation. The scores 
for the two sexes show no significant differences m so far as tWe 
hunger, thirst, ?ind sex diivcs arc concerned, and hence mav be com- 

TAHLE 2 

Showing MvIXIMUm Scores (Crossiwcs) for tjip Various Drives, 
Arrancfd in Rank Ordpr 

Condition of Coeffi* 

maximum Sizcof group Stnndnul cicntof 

Drives tested drive M P. Comb Average devintion vfiriaiion 


Wale 


Thirst 

2nd day 

10 



21 10 

11 60 

54 

Hunger 

4th day 

10 



19 10 

5 87 

31 

Sex 

Istday 

20 



13 45 

403 

30 

Exploratory Only 1 tested 

20 



600 

4.89 

81 

Female 








Maternal 

Standard age 


10 


22 40 

9 14 

41 

Thirst 

Istday 


10 


19 70 

11 10 

56 

Hunger 

3rd day 


10 


19 00 

8 91 

47 

Sex 

Oestrum 


21 


14 14 

5 14 

36 

CotRhined 








Matern.'il 

Standard ago 


10 


22 40 

9.14 

41 

Thirst 

Ist day 

10 

to 

20 

20,40 

11 40 

56 

Hunger 

3rd clay 

to 

10 

20 

12 20 

7 58 

42 

Sex 

lat day& 








oestrum 

20 

21 

41 

13 80 

4 64 

34 

Exploratory 

Only 1 tested 

20 



600 

4 29 

21 
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TABLE 3 

Showing the Reliadility of the Differences detween the Maximum 
Scores (Crossings) of the Different Drives with Sexes 
Combined 


Drive conditions 
tested 

S.D of 
difference 

Difference Difference 
between S D of 
averages diffeience 

Chances 
in 100 of 

a true 
difference 

Hunger and thirst 

3 06 

2.20 

0 72 

76 

Hunger and sex 

1 8+ 

4-40-t- 

239 

99 

Hunger and maternal 

3 35 

4 20 

1 25 

89 

Hunger and exploiatory 

2 02 

12 20-1- 

6 03 

100 

Tliiist and sex 

2 65 

6 60-1- 

249 

99 4 

Thirst and maternal 

3 85 

2 00 

0 52 

70 

Thirst and exploratoiy 

2 77 

14 40-f- 

5,19 

100 

Sex and mateinal 

2 98 

8 60 

289 

99 8 

Sex and exploiatoiy 

I 31 

7 804- 

5 95 

100 

Maternal and exploratory 

3 09 

16 404- 

5 31 

100 


Legend The plus sign indicates that the fiist diive of the pair has the 
higher score 


bineci The inaximum indices foi the several diives when these scores 
liave been combined aic shown in Table 2 and on the graph of Figure 
2 . 

As may be seen, the maternal drive cleaily takes fiist rank, show¬ 
ing an avciage of 22 40 ciossings during the 20-minute test peiiod. 
Fuithei evidence of the stiength of the mateinal diive is furnished 
bv the much higher score (28 33 crossings) of the younger, oi fiist- 
litter group On the othei hand, the exploratory diivc, the incentive 
for winch was a large playgiound attaclied to the appaiatus, ranked 
lowest of all, averaging only 6 ciossings during the test penod It 
IS clear, therefore, that the opportunity to exploie docs not constitute 
a very strong incentive This incentive seemed to aiouse a genuine 
drive, however, since the score is higher than that made Ky scvcial 
contiol groups which crossed to the third compaitmcnt of the ap¬ 
paratus wlicn no special incentive was present From a general sur- 
vcv of the maximum scores as indicated in the giaph of Figuie 2 
(also Table 2), it appeals that the diivcs may be ranked in the fol¬ 
lowing ordci mateinal, thiist, liungei, sex, and exploiatoiv 

Howcvci, the mattei is not quite as simple as it seems. As may be 
noted, tlic amount of diffoience between the maximum scoies is rather 
small in some cases The question arises as to whethci oi not the 
obtained differences aic tiue and dependable in evciy instance In 
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answering this question we must take into account the range of in¬ 
dividual vaiiation within the groups as wcU as the amount of differ¬ 
ence between the two group averages. When the difference between 
group scores is small, and the variation among individual scoies 
within tlie various groups is large, it often turns out tliat tlic 
apparent difference between the gioup scoics is not reliable. Wc 
must examine oui results with respect to this point, thciefoic, bcfoie 
drawing anv final conclusions. The computations covciing this 
matter of the leliability of the diffeicnccs between the maximum 
scores for the several drives are shown in Table 3 According to 
the usual rule, a difference between two aveiagcs is not certainly 
reliable unless such a difference is approximately thicc times the 
standard deviation. In applying this lulc, we will make only those 
comparisons that relate directly to the pioposcd seiies of rankings, 
since these aie the ones in which wc are especially inteicstcd .U the 
moment. It will be simpler if wc state the question of reliability in 
terms of the chances in 100 that the tUffcicnces found aic tiuc differ¬ 
ences. Wc find that the chances aic 70 in 100 that maternal is 
higher than thirst, 76 in 100 that thirst is highci tlian luingei, 99 in 
100 that hunger is higher than sex, and 100 in 100 that sex is higher 
than exploratory. This means that when wc compaic tlic maximum 
scoies for a given drive with the one next below it, tlic differences 
are not large enough to be statistically icliablc except in the case of 
the last two comparisons, i c., hunger vs. sex drive and sex vs, ex¬ 
ploratory drive It is reasonable to suppose, however, that if larger 
groups in each case had been tested the measures of iclinbility might 
have been somewhat higher than they arc. 

Without cfllUng in question the gencially accepted ciiteiion of 
reliability which we have just applied, we may make use of another 
which seems to be more to the point. This second method of evalu¬ 
ating the reliability of differences between averages is similai to the 
first except that it deals mciely with ordinal position. It is known 
as the method of combining averages and is recommended by the 
English statistician, Yule. As a matter of fact we are concerned, 
here, not so much with intcrcompansons among the group aveiagcs, 
as with the question of the ordinal position of each avciagc in the 
series as a whole. Wc want to know whcthei oi not wc can sav 
■that the order Indicated on the graph of Figuic 2 is the tiiie older of 
this series of averages. The computations involved in applying this 
criterion of reliability arc given in the lower section (combined) of 
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Curves Rcprbsbntinq the Different Drivb^Conditions Tested, with Thirst 
AND Hunger Scores for Male and Femaie Comdinbd 
T he several periods of deprivation arc indicated on the abscissa and the 
average number of ciosaings on the ordinate 

Table 4 When this method is applied we find tliat the chances are 
100 m 100, or perfect, within limits of a small fraction which may 
be safely ignoicd (lowest 99 6), that the ranlcing of the maximum 
scores indicated on the graph is a true and reliable ranking This 
means that, in so far as we have secured sound indices of the several 
duves, we are warranted in ranking them as to maximum strength 
as follows, maternal, thiist, hungei, sex, and exploiatory The 
question of the soundness of oui analysis of the diivc-complex of the 
white rat depends ultimately, of course, upon the soundness of our 
method In so far as our gencial procedure and contiols were ade¬ 
quate to tins type of measuiemcnt, our results may be regarded as 
conclusive. Peiliaps I may be pcimittcd to add tliat wc aie now 
engaged in extending the method with suitable modifications to the 
rhesus monkey 

Studies of Special Conditions 

In addition to the analysis of the normal dnvc-complex of the white 
rat just leported, a study was made of a number of special conditions 
in connection witli the project The same general method of testing 
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TABLE 4- 

ShoWING the RELIADILITY of the DlfTERKNCFS BETWEEN MAXtMUM SCORBS, 
AS Related to Rank Order 

The difference between a given score and that for each drive of lower rank, 
taken singly, is treated in columns 2, 3, 4, and 5, in the last 
column the scores for .lU the drives of lower 
rank have been combined 


Drive 

tested 

Rank 

order 

Chances 

Thirst 

in 100 of 
Hunger 

a true difference greater tlinn 0 
Sex Exploratory Combination 

Male 







Thirst 

1 



98 

100 

994 

Hunger 

2 



99 7 

100 

lOO 

Sex 

3 




100 

100 

Exploratory 

4 






Female 







Maternal 

X 

72 

SO 

99 6 


96 

Thirst 

2 


56 

89 


86 

Hunger 

3 



95 


95 

Sex 

4 






Combined 







Maternal 

1 

70 

S9 

99 8 

100 

996 

Thirst 

2 


76 

99.4 

100 

99 7 

Hunger 

3 



99 

100 

100 

Sex 

4 




100 

100 

Exploratory 

5 







was used in each of these investigations. However, tlie icsults secured 
cannot be directly compared with those previously discussed since 
certain special conditions were intioduced in each case for the puiposc 
of disturbing tlie normal drive m some manner. Ncvcitlielcss, tliesc 
studies aic pertinent to the topic of the evening inasmuch as they 
throw light upon the nature of drives in the white lat It will be 
unnecessary to do more than state very briefly the special conditions 
introduced in each instance and mention the main lesult. I shall 
limit myself to the following three studies which seem to me to be 
of most interest. (1) the effect on the strength of the lumgci dnvc 
of delaying access to the Incentive or food, (2) the effect on the male 
and female sex drive of segregating the sexes for various periods of 
time, and (3) the effect on the male and female sex diivc of gonad- 
ectomy, vasotomy, and injections of placental and oicliic extracts. 
These will be discussed sepaiatcly and in the order indicated 

In all of the tests previously dcsciibed, the animal obtained momen¬ 
tary access to the incentive as soon as it had ciossed the grid each 
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time. We were now interested to see whether a drive would be 
weakened if the animal were lestrained from access to the incentive 
for a sliort period of time after each crossing. Hunger was selected 
as the particular drive to be tested in this lespect, and a 48-liour 
starvation period was used since this had been shown to induce the 
maximum strength in this drive. The mannei of icstraining the 
animal was simple enough. The food was placed as usual in the 
little box marked D on the diagram of Figure 1, but the dooi separat¬ 
ing tins box from compartment C was left closed during the period 
of delay The animal merely remained m the latter compartment— 
often in a state of gicat activity—until the door was raised. The 
following series of delay intervals was used. 0 seconds, 15 seconds, 
30 seconds, 1 minute, 3 minutes. A group of 20 animals was tested 
for each delay mteival, mahng 100 in all. 

It was found tliat a delay as short as 15 seconds decreased the 
numbei of crossings during tlie 20-minute test pci lod approximately 
43%. Longer delays of 30 seconds and 1 minute did not further 
decrease the diive index, but the 3-mlnutc delay biought about a 
decrease of 73% from the scoic of the zero, or control group. It 
should be stated, moreover, that the time compiising the delay in- 
teivals was counted out so that the delay groups weic given the full 
opportunity of 20 minutes to cross We cannot explain just why 
an mteival of only 15 seconds diminishes the strength of the hunger 
drive so much, since the animals icmaincd quite active until the door 
was laiscd. It was noted, however, that the animals of the 3-minutc 
group tended to become inactive after a time, and it seems possible 
that an mteival of this length may have distiubed the normal asso¬ 
ciation between the act of crossing and the food At any rate it is 
deal that the hunger diivc remains at maximum sticngth only when 
immediate access to the incentive is to be had 

The mam purpose in the studv of the segregation of the sexes was 
to determine whether oi not such conditions would disturb the normal 
development of the sex diivc We could not aiiangc foi complete 
segregation m the strict sense of eliminating all sensory stimulation 
between the sexes The males and females weie meielv kept m differ¬ 
ent cages and so placed as to exclude visual stimulation as fni as pos¬ 
sible Oui conditions pievcnted tactual stimulation, and, of couise, 
sexual behavior of any soit, but certainly not olfactory influences 
Groups of males and females were scgicgatcd at 30 days, 150 days, 
and 185 days of age—all of them being tested at the slandaul 
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age (185 (lays). Copulatoiy activities in the white rat usually 
make their appearance at about 50 Jays, the age range, as at piesent 
known, being irom 37 to 72 days. The three groups tested, theie- 
fore, represented pre-pubertal, post-pubertal, and adult age levels. 
Separate groups of males for each age level were tested to the female 
in oestrum, to the female in dioestrum, and to another male. In like 
manner, separate groups of females foi each age level weie tested 
to an active male, to a female in oestrum, and to a female in dioes¬ 
trum. The use of three types of incentive in each case was necessary 
to determine the specific kind of disturbance which had been induced 
by the segregation, if any such had occuried. The male test animals 
were in splendid health, and the female test animals were in the 
cornified stage of the ocstius cycle as determined by vaginal smears. 
In general, it was found that the sex drive was fairly normal m 
strength in the post-pubertal and adult groups. However, both males 
and females that had been segregated before puberty (30 days) ex¬ 
hibited definite homosexual tendencies. That is, tlic males would 
cross more often to males than to females, whether in oestrum oi 
dioestrum, while the females would cross more often to females, 
either in ocstium or diocstium, than to active males Morcovci, the 
animals segregated at this age level had developed much of tlic usual 
repertory of sex play in their cage life and manifested such homo¬ 
sexual activities in the apparatus after cro!)Sing the giid. When ani¬ 
mals segiegated at 30 days were allowed to mate freely with an active 
member of the opposite sex for some hours before the test, the homo¬ 
sexual tendency was less strongly exhibited. In gcneial, the results 
seem to indicate clearly that, in the absence of the opposite sex from 
the pre-pubertal period onward, the sex drive may become definitely 
attached to a stimulus of the same sex. This Joes not occur, however, 
if the animal has been allowed to mate with the opposite sex during 
the developmental period Incidentally, the sex life of the male white 
rat varies greatly from individu.'il to individual. We found certain 
virile males who, while very exciting to most females, were inclined 
to be highly selective m mating with females. Other males who 
seemed less vigorous and less stimulating were lelativdv promiscuous 
as to sex play, although mating was rarely consummated 

The facts secured as a result of segregation suggested a further 
study of the sex drive by the usual opciativc techniques, sucli as 
gonadectomy, vasotomy, and the like. Males were castrated and 
females spayed at 150 days of age and tested in tlie drive apparatus 
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at tlie standard age (185 days) The scores were compared with 
those of suitable contiol groups which had undergone a sham opera¬ 
tion at the same age. As might have been expected, the sex drive in 
both male and female gonadectomized animals was very greatly 
reduced. This leduction was even more apparent in a group of males 
castrated at 90 days of age. The drive "was practically absent in 
males castrated at 30 days of age, this group showing, on the average, 
approximately 6 crossings. A double injection of placental cxtiact 
(cow) prepared for the folliculai hoimonc, given 72 and 4-8 hours 
before the test, seived to restoie the drive in both sexes very nearly 
to normal. An injection of castrated males with orchic extiact was 
without effect upon the depleted drive Vasotomy perfoimcd upon 
14-month-old males which had become somewhat senile—crossing only 
about 7 times during the test period—^was ineffective in restoring the 
sex drive. In general, the results of these coiielations between definite 
physiological conditions and behavior tend to show the intimate re¬ 
lation between drive activity and specific internal mechanisms 
Perhaps the chief value of the project a& a whole lies not so mucli 
in the facts discovered regarding the white rat, as in the perfecting 
of a method which now can be applied to most of the luglici animals 
Tlie impoitance of the analjrsis of the pnmaiy dynamic factois in 
behavior has long been recognized, but no method was at hand by 
which the intercomparison of drives could be earned out. For this 
reason, this geneial field has been neglected by the comparative psy¬ 
chologist in so fai as systematic cxpeiimentation is concerned, Let 
us hope that this neglect will now be remedied by a vigoious progiam 
of rcseaich, the primary aim of which should be to dctciminc the 
undeilymg motivation of living oiganisms along strictly objective 
lines 

Reference 
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LA FORCE RELATIVE DES IMPULSIONS PRINCIPALES CIIEZ LE 

RAT BLANC 
(R£sum£) 

Dans ce rappoit il a'agit dc I’onalyse du complexc dcs impulsions chcz 
je rat blanc au moyen de la mithode d’olistructlon dc CoUimbin, dcnvant 
d’une etude d'utic duric de quatic ans riccmmcnt completdc ail lahoratoire 
de I’Umverslte de Columbia Lea cinq impulsions testfics out I’ordrc de 
rang suivant duqiiel on montre In conatnncc (1) Tiinpulsion maternelle, 
(2) la soif, (3) la falm, (4) le scxc, et (5) I’lmjiiilsion cxploratncc. On 
a hnsh tct oidie avir les risultals maxima obtcnua pour unc impulsion 
donn^e dans les conditions optima de stimulation On n’a stimule qii’une 
seulc impulsion h la fois et on a maintenu tranqmllea les qiintre autrcs 
impulsions pendant qu’on a testi ccllc-ci. On a obtenu ainsi les risultnts 
maxima dans des conditions qiii ont rendu certaine la dominance dc I’im- 
piilsion testae dans la situation Ceci le rend possible possible dc placer 
les impulsions d'une facon dcfinie dans leur position d’ordre dans le com- 
plexe gfcniral dea Impulsions chex U rat. On a mcsitri la force dc I’lrapul- 
sion par le nombre de fois que I'animal a traverse un grille ^Icctnsdc nu 
stimulant de I'autre coti Le choc et loiitcs les autrcs conditions saiif le 
stimulant ont ite maintenus constants pour toutes les Impulsions. Outre 
I'analyse pnncipale, on a dtudi^ de nombreusod conditions spdcialcs tcllcs 
que la sigrigation, la gonadectomie, des injections dc I'extrait placcntairc, 
un stimulant retard^, etc L'auteur cite un livre par lui-mSmc dans 
lequel il a mis les r^suUaU ditaillis 

Warden 


DIE RELATIVE STARKE DER ELEMENTARTRIEBE BEI DER 
WEISSEN RATTE 

(Rcfcrat) 

Der Verfasser eratattet luer Bericht uber cine Analyse dcs Trlcb- 
komplexes (dcive-compler) der weissen Rallc, dutch Gebrauclv dur 
Columbia Hemmungsmethode (Columbm Obstruction Method), die sicli 
aus einem vierjahngen, neulich im psychologischen Laborntoruim der Uni- 
versitat Columbia vollendcten Aibcitsplnn cntwickelt hat. Die fiinf ge- 
pruften Tricbe nehmen die folgende, als xuverLissig erwicscnc Rangordnimg 
an’ (I) Muttertrieb (maternal), (2) Durst, (3) Hunger, (4) Geschlcchts- 
tnebj (5) Erforschungstrieb Die Rangornung gnindetc sicli aiif die lioch* 
steti, durch einen Trieb «nter moglichat gunstigen Umatanden der 
Hervorrufiing erzielten Zahlen Es svurJe jedcs Mai nur ein Trieb hervor- 
gerufen, die ubrigen vier Tnebe wiirden vrahrend der Prufiing dieses 
einen un Ruhestand gehalten Es wurden auf diese Wclse die hochsten 
mbglichen Zahlen erhalten, unter Umstanden die versicherten, dnss der zu 
prufende Tiieb m der Situation vorhcnschend war. Es wird auf dicse 
weiae die definitive Rnngordnung der Tnebe in Bezug ihre Ordnungsstcl- 
lung (ordinal position) im atlgemclncn Tiicbkoniplcx der Rattc ermoglicht. 
Die Starke eines Tricbes wiirde gemessen an dcr Hiiufigkcit mit dei das 
Tier ein elektrisches Gitterwerk krcuztc, um danibcr lunaus den Rciz zu 
erlangen Die Starke des Schocks und nlle ubiigen Umst.lnde mit Aus- 
nabme des Reizes wurden durch alle Reize hindurcli konstant cihaltcn 
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El TiirJe niclit our die gruitdsaftliclie Analyse gemaclit, sondern man 
untersuclite aucli die Emwirlutigen zalilreiclier spezieller Eediiigiingciii wic 
zB Isolietung, Gonadectomie, Einapritzungen mit Mutlcrldielienertralt 
(plarcatal extract), Verzogerung der Eeizung, iisw. Es wrd auf ein 
iicli vom Verfaaser liingeizieseni worin die einzelnen lefuodc umstand- 
licli zuiammengefasst worden sind. (Warden, C J, Aoinial Motivation, 
NewYorl Columb Uniy Press, 1931 Pp 502 ) 



LEARNING AND MATURATION IN PRESCHOOL 
CHILDREN* 

From the Psychological Laboratories of Yale VmversHy 


Josephine Rohrs Hilgard 


The present study,^ for ivhicb a group of Meiiill-Palmci nursery- 
school children were subjects, was undertaken in the hope that it 
might yield further infoimation concerning the relative impoitance 
of maturation and piactice in the development of motor skill in 
young children, For this purpose, it appeared that abilities which 
were just beginning to develop in the children offered the best oppor¬ 
tunity for investigation Since previous studies had shown that the 
abilities of buttoning, cutting with scissors, nnd climbing a ladder 
appear in children between the ages of 24 and 36 months, tliese tiuce 
skills were selected for study. A control group and a practice group 
were used m order to test the effects of maturation and general 
practice (control group) as against the effects of intensive special 
training (practice group) duiing a thicc-month period. 

Related Studies 

It is generally iccognized that the improvement of an ability with 
age 19 due both to the maturation of innate giowth factois and to the 
cumulative effects of functional cxpeiicncc. To discovei the role 
which each plays, and to estimate the degree of intcidcpendcncy, is 
a problem which has been approached primarily from the field of ani¬ 
mal behavior, and more recently from that of child behavior. 

The classical experiments of Spalding (15) and of Shepard and 
Breed (14) on matuiation in the flying of birds and the pecking of 

•Recotnra«ade<i by Ed-ward S Robinson, accepted for pubUcaUon by Carl 
Murclnson of the Editorial Board, and received in the Editorial Oihee, 
November 12, 1931. 

^The author la indebted to Dr Rachel Stutaman of the staff of the Mcrnll- 
Palmer School for direction in the organization of tins study and m the 
preparation of the report, which js based on an essay submiticcl to tlie 
faculty of the Graduate School of Yale University in partial fulfillment of 
the tequirements for the degree of Master of Arts in psycliology, 1930, 
Acknowledgment is also due Professor Edward S. Robinson of Yale Uni¬ 
versity for numerous auggestions. 
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chicks are familiar. More recently, Carmichael (3) has shown that 
drugged embryos of frogs and salamanders, remaining motionless 
during a period of growth, when denarcotized soon swam so well 
that theie was difficulty in distinguishing them from the group which 
had been swimming five days. It appears that the rapid learning 
of the delayed group was possible because they were able to take 
advantage of a greater maturity. 

In his careful investigations over a period of years, Coghill (4) 
correlated the behavior of Amhlystoma with the structural develop¬ 
ment of the nervous system. His results clearly indicated that be¬ 
havior, winch repicsents a progressive expansion of an integrated 
pattern, develops in a sequence of movements consistent with the 
order of development of the nervous system. Coghill concludes that 
the form of the beliavior pattern is determined by laws of growth 
within the organism, the normal experience of tlie animal with lef- 
eicncc to the outside world appeals to have nothing specifically to do 
with It. On the othei hand, in determining wlien, and to what 
extent, the potentiality of bcli.avior shall be expressed, there is an 
interaction between the processes of growth and the cxpciiencc of the 
individual. Thus specificity of function is fixed by the relations 
into winch the innate elements giow, and by the excitation from the 
enviionment Whether the conclusions drawn fiom the Amblysto- 
ma apply to the Inghcr veitcbratcs and man is an open question. 
Coghill believes that it is reasonable to suppose that m then bioad 
outlines they do. 

The problem of the relative influence of matuiational growth 
forces and learning on human development has been approached 
fiom a number of standpoints. Such familiar instruments as the 
Developmental Schedules of the Yale Psycho-Clinic (7), the Mci- 
nll-Palmcr Scale of Mental Tests (17), and tlic Teim.in Revision 
of the Bmet-Simon (18) have been organized on the assumption 
that we can diffeientiate levels of development in the individual from 
bnth to maturity That such development pioceeds independently of 
enviionment, except where the latter deviates too much from the nor¬ 
mal, IS also infeired. Of environmental conditions which might be ex¬ 
pected to influence development to some extent, we distinguish, foi 
the sake of claiity, tliosc which offei opportunities for the general 
exeicise of developing abilities fiom those which offer oppoitimities 
for the specific practice of a specific ability 

Studies of tlic effect on development of oppoitunities for gcneial 
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exercise have been made by Blackhuist (2), Hildreth (13), Good- 
enough (9), and Barictt and Koch (1) With the exception of 
Blackhurst, whose study was confined to the value of play apparatus 
for motor control, the object of these experiments was to measure 
the effect of nursery-sdiool training on the intelligence test scores 
of young children. To what extent would the early optimal op¬ 
portunities for acquaintance with many materials aftect general de¬ 
velopment? The conclusions, while in gencial tending to minimize 
the influence of this training on mental test scores, aic somewhat at 
variance Hildreth found that children with nurseiy-school train¬ 
ing, upon entering the first giadc, showed only a temporal y superi¬ 
ority, and Goodenough’s results tended to confirm this. In her 
experiment the advantage of the nursery-school group over the 
control group on the second examination was slight enough to be 
within the limits of chance. On the other hand, Barrett and 
Koch, using a nurseiy-scltool group and a control group of orphan 
children, found that after nursery-school tiaining the IQ’s of the 
nursery-school group had risen from 91.71 to 112.57, while those of 
the control had risen from 92.59 to 97.71, or approximately half as 
much An analysis of the nature of the nursery-school activities 
leads them to conclude that direct practice effects do not account for 
this rise. 

Like the attempts to measure the effect of general cxeicisc on de¬ 
velopment, a number of studies diicctcd tow.nrd the problem of 
determining tlic effect of specific piactice of a specific function have 
utilized certain developmental items for wliich standardized noims 
are available. This procedure seems desirable because these norms 
provide a fairly accurate idea of the status of the ability in question. 
At the same time, the experimenter may be criticizing the significance 
of these noims, for if practice shows much impiovcmcnt in the ability 
tested by certain items they may prove unsuitable for inclusion in a 
developmental scale, in spite of age differentiation. 

To test the hypothesis that intensive pi.actice preceding full ma¬ 
turity may stimulate and increase the rate of growth of ceitain 
capacities, Gates and Taylor devised two tests, one on memory for 
oral digits (5), which has been standnidized as part of the Slanford- 
Binet Intelligence Test, and one on speed of tapping (6) They 
matched a practice group of children in clnonological age (four to 
six years), mental age, intelligence quotient, and ability in the initial 
performances of the activity to be tested. They found that after 
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78 days of practice In memory for oral digits the practice gioup had 
gained 2.07 digits, the amount gained by the average untiained child 
in six yeais, according to the Stanford-Binet Test The control 
group had gained 0.67, or one-third as much. Paiticularly interest¬ 
ing IS the fact that a retest four and a half months later showed that 
the advantage of the practice group had been entirely lost and that 
the two groups were as nearly equal as at the beginning of the study. 
Similar lesults were obtained m the tapping experiment. Gates and 
Taylor conclude that maturational piocesscs, continuing in both 
control and practice groups, are not perceptibly affected by special 
training. 

Gesell and Thompson (8) point out the possibilities of studying 
maturation offered by the method of co-twui contiol They report 
a study of monozygotic twins 46 weeks of age For six weeks Twin 
T was given daily practice in climbing and cube beliavioi, while 
Twin C, the control, who had no tiainmg during that pciiod, was 
given daily piactice the following two weeks. At 55 weeks of age, 
the climbing ability of the twins was nearly the same; that is. Twin 
C had acompiished as much in two weeks of practice as Twin T had 
accomplished m six weeks. From these data Gesell and Thompson 
infer that the superior pciformance of C, with only a third the oppor¬ 
tunity for piactice, must be due to maturation of the processes in¬ 
volved. Fui tiler, it was impossible to demonstrate any significant 
influence of training upon the cube behavior patteins of Twm T 
Strayer’s study (16) on the vocabulaiy development of the same 
pair of twins svas interpreted to mean that, in the field of language, 
a matuiational difference of even five weeks had a definite influence 
on the relative effectiveness of training 

Other studies on the efficiency of learning at dilfcient levels have 
dealt particularly with the development of specific skills. Good- 
enough and Brian (10) tested the development of skill m thiowing 
rings over a post in thiee groups of preschool children Over a 
period of 50 days, Group A practiced with no instiuction, Gioup B 
received some instruction, and Gioup C received thorough instiuc¬ 
tion. It was found that during this period Gioup A (10 children) 
had progressed only 11 5 in compaiison with 17 5 foi Group B (6 
children), while Gioup C (4 childicn) had made the ticmciulous 
gain of 42 5 It would be mtcicsting to have the results of a fourth 
contiol group having ncithci practice nor instruction, and also to 
have tlie results of a retest a few months later 
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In a Similar investigation, Hicks (11, 12) found that maturation 
and undirected piacti’ce m young children aged two and one-half to 
SIX and one-half years were more importnnt in the development of 
the complex motor skill of hitting a moving target than was sys¬ 
tematic, well-motivated practice once a week for eight weeks In 
a parallel study the same children were given strength, perforation, 
and tracing path tests once during the period wlien the initial target 
tests were given and again three months later The lesults sliowed 
that increase in skill on these tests without specific practice was 
comparable to increase in skill on the target test either with or with¬ 
out specific practice The author believes, thcrcfoie, tliat impiovc- 
ment m skill may result from factors other than specific practice, 
such as the influence of structural maturation and of general piac- 
tice, 

That impiovement in skill does result from factors other than 
specific practice thete can be little doubt The problem is one of 
how 7Huch the environmental factois can contiibute It seems now 
that more experimentation on abilities which arc in tlie piocess of 
development will add to our knowledge of the total pictuic. 

Tub Problem 

The present expeiiment, which utilized a group of Mei nll-Palmer 
nuTseiy-school children as subjects, was attempted in the hope that 
it might throw further light on the pioblem of maturation and learn¬ 
ing m young children. The skills of buttoning, cutting witli scissois, 
and climbing a ladder, whidi previous obseivations had sliown to 
be developing in childien between the ages of 24 and 36 months, 
were chosen for study. 

Clues in regard to buttoning and cutting pcifoimanccs at tins 
level appear m the Mernll-Palmer Scale of Mental Tests (17). 
A-ccording to this scale, the age it which the average child is fiist 
able to button a one-button stiip is 30 5 months, the age at which 
he can first button a two-button strip is 33 months; and the ability 
to cut gashes is an average perfoimancc for children from 24 to 29 
months of age, Though few childicn of this age aie able to make 
a series of successive cuts in paper, tlieic is so stiiking an impiovc- 
ment in this ability between the ages of 30 and 35 months that 32% 
of 50 children of this age tested in the standaidization of the scale 
were able to cut such strips In contiast to buttoning and cutting, 
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•which involve the development of power and skill in fine motor 
coordinations, climbing brings into play gioss motor coordination 

Experimental Procedures and Materials 

Two groups of 15 children each were 'matched according to 
chionological age, mental age, sex, and approximate initial ability 
in the three skills—buttoning, cutting with scissors, and climbing. 
Because of sickness, only 10 childien in each group completed the 
experiment. Table 1 gives the means foi each group of children. 

Although the first tests were made chiefly in December, a few of 
the children were tested in November, .and a fe-w the first week in 
January. The mean initial test foi both groups falls in December 
Dating from the first week in Januaiy, the practice group received 
intensive training for 12 weeks Table 2 shows the number of 
piactice periods each child had. 

Aftei the first three weeks of training, the group was retested, and 
thereaftci retests weie made at two-week intervals when possible. 
Ac the end of the twelve-week pciiod the control group was retested 
and then received intensive training for four days. One child in 
the control group developed measles after the second day of training, 
and one was unable to letuin for moie than one day Eight chil- 


TABLE 1 


Group 

Mean Mean 

CA MA 


Sex 

Practice 

28 3 29 1 

6 

gills, 

4 boys 

Contiol 

28 6 29 9 

6 

girls, 

4 boys 


TABLE 2 




Practice of Groups, Number of Practice Periods, 

Including Retests 

Child 

Buttoning 

Cutting 


Climbing 

Kathryn, 

26 

29 


42 

Mary E 

24- 

26 


37 

Marilyn J 

27 

30 


46 

Jean 

24 

29 


41 

Cynthia 

26 

30 


44 

Frances 

2S 

29 


45 

John 

24 

27 


_ 

Patrick 

25 

25 


38 

Daniel 

24 

28 


37 

Stanley 

27 

29 


36 
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dren, therefore, completed the entire intensive tTaining program, 
while the other two completed enough of the progiam to permit the 
inclusion of their data During this week of intensive training for 
the control group, the piactice gioup received no specific training, 
but were tested at the beginning and again at the end of the tialning 
period. 

In the following discussion of the techniques employed in testing 
the three skills, a description of the testing and ictcstmg periods is 
in each case followed by a statement concerning the practice period. 

Climbing 

1 Testing the skill attained ui clunbing. This fiust test con¬ 
sisted of climbing a three-step laddei 2^ feet high, stepping on to 
a table at the top, and then climbing down again. On tlic table 
were various toys which might attiact and please the child These 
toys were changed frequently so that they did not lose novelty, and 
wcie varied to please Individual children Some of the boys, for 
instance, responded particularly well to engines, •while otlier children 
liked toy animals. The usual foimula was, “Let's see how quickly 
you can climb up on the table today,’* and “Now let's see how 
quickly you can climb down.” 

Going up the ladder, the child was timed fiom the second he 
put one foot on the first step until he had both knees or feet on top. 
Going down, he was timed from the second his knees vveie in the 
middle of the top of tlic ladder until both feet weic on the floor 
again. The child’s final score was obtained by averaging the time 
required for climbing up and that rcquiicd for climbing down. 

The plefjsure the childicn experienced In the climbing test biought 
them into a cooperative frame of mind foi the cutting and buttoning. 
They liked coming into the room to sec what we had that was “new,” 
and they particulaily liked being on lop of the table. After the 
child had examined the toy there, he was told he could hand it to 
the experimentei and she would put it on the little tabic (where be 
would next cut and button) while he climbed down. Wlicn this 
metliod was followed, the child would sit down at tlie little table 
ready to do the cutting and buttoning. Very often be was allowed 
to play with the toy for a shoit time befoie the next matciial was 
introduced That the children retained their interest in the thiec 
tests IS probably due very largely to this technique. 

Only eight of tlie ten pairs, of subjects completed this experiment. 
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TABLE 3 



Mean 

Mean 


Group 

CA 

MA 

Sex 

Practice 

28 3 

29 1 

S girls, i boys 

Control 

28 6 

29.9 

S girls, 3 boys 


One child in the practice group was fitted with leg braces to 
straighten his knock-knees, and one in the control group did not take 
the initial test The two groups of eight each were matched in 
chronological age, mental age, and sex, as shown in Table 3. 

In plotting the learning curve for the practice group, it was neces¬ 
sary to interpolate to determine the score of the children at definite 
two-wcek intervals for, though no child had had less than six retests, 
these did not fall at the same time for all the children. For the con¬ 
trol gioup, the curve was diawn without interpolation. 

During tlie practice peiiods, the experimenter tried in every way 
to help the childien eliminate wrong methods and improve the time 
and quality of their pertormance, tor example, in training the child 
to climb faster, the experimenter showed him how to put one foot, 
instead of two, upon each step of the ladder In other respects the 
piacticc periods were similar to the test period, except that the per¬ 
formance was not timed. 

Buttoning 

1 Testing the skill attained m hnttomng. Usually tlie but¬ 
toning test was given immediately after the climbing test In this 
test the child's performance was scored according to the degree of 
his success or the length of time he took to button stiips offeiing 
difieient degiees of difficulty The strip easiest to button was a 
folded piece of clotli with four buttons and conesponding button¬ 
holes and a fifth button at the top alieady buttoned, so that the four 
buttonholes were in place ovci the buttons Two of these buttons 
were ^ of an inch in diametei and two % of an inch If a child 
buttoned one button, he was given a score of one point; if lie but¬ 
toned all tour, he was given a scoic of two points Peifoimances 
on the othei button strips have been standaidized as a part of the 
lidcrriJl-Paimei Scale of Mental Tests The m.itciial consists of 
three pans of 3x6-incli flannelette stiips, the first pair having one 
button and buttonhole, the second pan two buttons and buttonlioles, 
and the thud pair tour All these buttons aic ^ of an incli In 
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diameter Tliat the child can button the four-button folded strip 
described above before he can manage the pair of strips having only 
one button is explained by the clement of difficulty added when the 
two strips are separate and the buttonholes must be placed ovei the 
button before the child can button the strips. 

The method of presenting the material to the child is practically 
identical with t!mt used in the Menill-Palmei Scale, and the leader 
is referred there for a full account (17). The folded foui-button 
piece was presented £ist, and then, in turn, the one-button, two- 
button, and four-button strips. No assistance was cvei given in a 
test situation. The scoiing shown in Table 4 closely follows that 
standnidiaed in the B/Icuill-Palmci Scale. 

The higher the number of points eamed, tlie better is the per¬ 
formance latcd. 

Nine of the ten pairs of subjects wcic included in this test. The 
tenth pair was omitted fiom the results foi scvcial reasons. Though 
Cernicc, the tenth child of the control gioup, matched Cyntlu’a of 
the practice gioup in cutting and climbing, she scored 8 of the pos¬ 
sible 13 points in the initial buttoning test, while Cynthia had a 
score of zero points. Further, wlicn Bernice was retested in April, 
she scored 6 points on tlic test and could not scoie more tlinn 7 points 
at any time. Since one atypical case, like that of Uernice, can no¬ 
ticeably affect the results when the number of c,iscs is so small, and 


TABLE 4 

UunONinc ScoRiNO Device 


Material 

Accomphsiimcnt 

Points 

Folded 4-buttoD piece 

1 button 

1 


All buttons 

1 

1-button strips 

Success 

1 

2-button strips 

Time: 170" or less 

1 


Time. 50" or less 

1 


Time* or less 

1 


Time* 30" or less 

1 


Time 23" or less 

1 


Time 10" or less 

1 

4-button strips 

Any success 

1 


Time* 76" ot leas 

1 


Time* 51" or less 

1 


Tune +3" or leas 

1 


Total 13 
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TABLE 5 



Mean 

Mean 


Group 

CA 

MA 

Sex 

Practice 



5 girls, + boys 

Control 



5 girls, + boys 


since the two children were never well matched in this skill, this 
pair was omitted. 

The two groups of nine children each weic matched as follows 
(Table 5): 

The mean curve for the practice group was obtained by interpola¬ 
tion, as dcsciibed in connection with the climbing test 

2. Piacttce period. During the practice period, the children 
had a wider variety of buttoning material from which to choose. A 
blue piece with two sizes of colored buttons down the sides made a 
veiy nice bag when all tlic buttons were buttoned. A red piece with 
black and white buttons In the form of a cioss proved attractive to 
the children. There was also a blue folded piece with small colored 
buttons During the practice period the child could select the ones 
he liked, though he was urged m various ways to make his choice 
from actual test materials. The cxpcrimentci assisted as much as 
was necessary and at the same time acceptable to the child. In 
practicing with the strips, for example, the youngei childien had to 
be coached on the method of getting the buttonhole exactly over 
the button 

Some of the children enjoyed buttoning; for others it was neces¬ 
sary to make the buttoning part of a game. One child who felt no 
fondness for buttons liked to put the buttoned stiips into the bag¬ 
gage car of a toy tiain (secured m the climbing cxpciiment) and 
send the tiain off on imaginary trips Anothci child pretended they 
were blankets foi the animals and after buttoning the strips put 
them on the animals to keep them warm Though the interest in 
buttons was far fiom spontaneous towaid the end, a fair degree of 
interest was maintained in ways sucli as these, vaiying much with 
the individual child. 

Cutting 

1. Testing the skill attained in cutting. The cutting test was 
given after the buttoning test To secure a measuie of the child’s 
performance and progress m this test and to provide a basis for scoi- 
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ing, graph paper was used for the test material. A sheet of 8xl0j4 
giaph paper was cut vertically into two equal parts. On one of 
these were drawn two vertical red lines, 10 centimeters high and 
parallel to each other, on the other a line rising to a height of 14 
centimeters was drawn at an angle of 45“ to the base of the sheet. 
The child was given the sheet with the two vertical red lines and 
told to cut as carefully as possible along one of them, the experi¬ 
menter indicating the point where he was to begin 

This cutting test held considerable inteicst for the cliildrcn. Some¬ 
times the parallel vertical lines on tlic graph paper wcie supposed, 
when co-nnected, to form a door After the child had cut along 
one of the lines, the experimenter would cut across the top to the 
other side and fold the piece back so that it looked like an open door 
and,supported the paper At other times, the cut paper was called 
a house, the experimenter cutting a ‘‘smokc'^tack” from the top after 
the child had finished cutting. Other similar devices were used to 
hold the child's interest. 

Since there is no test sufficiently similar to tins to prove of assis¬ 
tance in scoring the child’s peiformance, it was necessary to devise 
a scoring system On the basis of the ciiildren’s pciformances, a 
scale of successive levels was devised, ranging fiom 100 points for 
the poorest performance—no cutting at all—to zero foi perfect 
adherence to the red-line length. Deviations fiom the red line 
were computed by counting the number of two-millfmetcr sqiiaies 
between the icd line and the cutting. This total was then divided 
by the height attained A system of weighting was soon found to 
be necessary, since it was obvious that the chances of any degiee of 
deviation from the line were considerably less wlien the child could 
cut only 4 centimeters along the line than they were when he could 
cut the whole length of the line. The method of scoring is shown 
in Table 6. 

The data for all the ten pairs of children were available in tlie 
cutting test. The learning curve for the practice group was ob¬ 
tained by interpolation, as in the other two tests. 

2. Practice period. During the piacticc peiiod tlie graph 
sheets just described and picture pages tom from magazines proved 
interesting as piacticc material. If the child was about 24 months 
of age, he had to be taught liow to hold the scissois and cooidinatc 
the movements of the two hands, if a little oldci, how to m.rkc sev- 
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TABLE 6 

Cutting. Scoring Device 


No manipulation 

100 points 

Opens scissors with both hands 

95 

Opens scissors with one hand 

90 

Cuts if papei IS held foi him 

85 

Cuts gashes Holds papei himself 

75 

Cuts 3-3 9 centimeters 

•■D 250 


*L 

Cuts 4-+ 9 centimeters 

D 200 


L 

Cuts S-S 9 centimeters 

D ISO 


L 

Cuts 6'6‘9 centimeters 

D 100 


L 

Cuts 7-7 9 centtmeters 

D SO 


L 

Cuts 8-S 9 centimeters 

D 20 


L 


•D = Deviation, L — Length 


eral successive gashes in the paper, and finally, he had to be taught 
how to guide the scissors along the lines. 

Results 

At the end of the 13 weeks coveicd by the study, when the prac¬ 
tice group had been tiamed foi 12 weeks and tlic contiol group Iiad 
been given a final week of intensive training, the outstanding re¬ 
sult IS a marked similarity in the gains made by the two groups 
Though the practice group leads m the gam made in cutting and 
buttoning, the groups are practically the same in climbing. In the 
buttoning test tlie practice group gained 21 4 points and the control 
gioup 15 6, 01 73% as much In cutting, the practice gioup gained 
47 5 points and the control group 40 4, or 85% as much. The dif¬ 
ference between the two gioups in climbing is slight and unreliable— 
9 2 for the practice and 9 6 for the control. 

It IS evident tliat the two groups were very evenly matched in all 
three initial skills, for only in cutting is thcic a difference of even 
slight reliability. In Apiil, after the 12 weeks of intensive piactice, 
theic IS a reliable diffeience between the two gioups in all skills, 
and at the time of the final retest the practice gioup has .a lead of 
low reliability over the control m cutting and buttoning, but the 
difference in climbing is negligible. 
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TABLE 7 

Summary Progress of the Practicb and Control Groups in Climihno, 

CUTTINC, AND BUTTOMIMO 




After 

After 



Initial test 

12 weeks 

13 weeks 

Total 


December 

April 

April 

gams 


Dulloinuff 



{N 

= 9 in practice nnd control groups.) 


Practice group 





Mean ± P E.M. 

6.6±2 1 

30 5±3 9 

28,0±3 7 

214±3 4 

Control group 

Mean ± P E M, 
Difference 

7 7±2I 

19 0±2 6 

23 3±3.I 

IS 6±22 

between means 

H 

11 S 

47 

5 8 

PE of diff, 

29 

+.7 

4 8 

4.1 

ma/PE of diff 

0.38 

2 47 

0 98 

141 

Reliflblllty of 

Unreliable 

Fairly 

Unrclinble 

Low 

difference 

difference 

reliable 

diffctcncc 

reliability 


. 4 ' difference 



Ciiltin/f 




™ 10 in practice 

and control 

groups) 


Practice group 

Mean ± PE.Rf. 
Control group 

64 3±4 5 

I9 3±5 6 

16.8±5 0 

47.5±3 8 

Mean ± P E.M 
Difference 

73 6±+4 

40.3±8 

33.2±7 2 

40.4±4.8 

between means 

93 

21.0 

164 

71 

PE of diff. 

63 

98 

88 

61 

Diff/P.i?. of diff. 

1 48 

2.14 

1 86 

1.25 

Reliability of 

Low 

Fairly 

Low 

Low 

difference 

reliability 

reliable 

difference 

reliability 

reliability 


CUmbiitg 



(N 

= 8 in practice 

and control 

gioiips ) 


Practice group 




Mean ± P.E.M 

17 8±108 8.8-'-9S 

8 6-+'73 

9,2-t-l.33 

Control group 





Mean ± P.EM, 

18 4±176 12.9±70 

8 8±7S 

9 6ztl 11 

Difference 





between means 

0.6 

4.1 

0.2 

0.4 

P.E of diff 

2.06 

118 

1.05 

1 73 

Diff./P.E. of diff. 

0.29 

3 47 

0.19 

0.23 

Reliability of 

Unreliable 

pRirly 

Unreliable 

Unreliable 

difference 

difference 

reliable 

difference 

difference 

diffcicnce 
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Certainly, the remarkable relative gams of the control group, 
with so limited an amount of training, suggest that factors other than 
specific training contributed to the development of these three skills. 
This IS borne out by the fact that between the initial test and the 
first retest in April, before the week of specific training, the control 
group had gained 57 3% of its total score in climbing, 72.5% of its 
total in buttoning, and 82 4% of its total in cutting A comparison 
of the total gain made by the control group with the gain made by 
this group during the one week of intensive training also throws 
some light on the nature of the factors involved We find that in 
climbing 42 7% of tlie total gain comes during this week, m but¬ 
toning, 27.5%, and m cutting, 17 6%. These gams are all consid¬ 
erably in advance of those made by the practice group during any one 
week of its 12'Weeks’ training period In fact, the practice group in 
climbing required all of the previous month to make 42.7% of its 
total points, a feat accomplislied by the control group in one week. 
Thus, it would appear certain that the rate of learning was acceler¬ 
ated toward the close of the 13-weck pciiod covered by the inves¬ 
tigation. 

The learning curves (Figures 1-3) for climbing arc particularly 
significant in offering clues for the interpretation of the gams. An 
examination of the curves reveals positively accelerated learning for 
the piactice group up to the last retest in Maich, learning being 
much more lapid toward the end of the period On the supposi¬ 
tion that the control gioup lags behind the practice group thiough- 
out (a fair assumption because it is behind on every test), it follows 
that the curve of improvement for the contiol group is also posi¬ 
tively accelerated between the initial tiial and the fiist retest, for 
without positive acceleration it would cut across the practice curve, 
as in the figure This positive acceleration shared in by both prac¬ 
tice and control gioups we may intcipret as signifving more favor¬ 
able maturaton and general developmental potentiality for climbing 
towaid the end of the period The piactice group has taken a pro¬ 
nounced lead by the second week in Apiil, showing that tiaining 
effectively capitalizes this potentiality, and the very rapid impiove- 
ment of the control gioup during the following week is further 
evidence in the same dnection. That the two groups at the end are 
almost identical in then mean scores, the one aftci 12 weeks of piac¬ 
tice, the other after one week of practice, shows the impoit.mcc of the 
underlying factors These curves therefore demonstrate more 
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Decainesr January Fatonanj tiarch Afrll 

Time in weeks 
PIGURE I 



FIGURE 2 
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FIGURE 3 

clearly than the others both the importance of the undci lying factors 
and the tcmporaiy acceleration which can be intioduced bv special 
training. The decrease m acceleration of the practice gioup after 
the end of Marcli suggests that theie may be a limit to improvement 
during any given developmental stage, which is, of course, to be 
expected. 

"Where the cuive for climbing shorn only a slight gain during the 
first few weeks of training, the learning curve for buttoning uses 
steadily from the beginning, with a marked acceleration at about 
the middle of the training period continuing until the end of the 
period During the 13th week, when the practice gioup had no 
training, this curve shows a decline of several points Whether this 
drop IS to be attiibuted to the discontinuance of training or to the 
fact that the childien’s interest in buttons had reached the saturation 
point is not clear. In vle^v of the findings of Taylor and Gates, one 
may conclude that the gams made in a developing skill like buttoning 
as the lesult of special training are unstable m character and that 
the ability tends to lesume its formei level aftei a period of disuse 
Howevei, since the data for cutting and climbing do not show a 
similar drop after the end of the pinctice period, it may be that the 



52 


JOURNAL OF GENETIC PSYCHOLOGY 


length of the period of disuse necessary to bring about this drop in 
the level of ability achieved may vary both with the skill itself and 
with the degiee of skill attained. 

A consideration of the data on cutting and buttoning yields some 
information concerning the values of these two items as part of a 
mental test battciy. As was mentioned carlici, even tliough certain 
skills show age differentiation, they may not be desiiable in such a 
battery if, at the same time, they are much affected by special train¬ 
ing. If it had been possible to letcst the practice and control groups 
at a later period the results bearing on this point would be more clear 
cut. Nevertheless, it is evident from the slight differences between 
the two groups at the end of the experiment that special train¬ 
ing, tliough it had some effect, was far outweighed by the general de¬ 
velopmental factors. The fact that the cuivc for buttoning had 
already started to decline lends credence to the view that the slight 
superiority attained in this skill may have been temporary. 

In interpreting the findings of this expciimcnt it must be re¬ 
membered that the control group was given a retest and four train¬ 
ing periods during the one week of intensive training, while the 
practice group averaged only two training periods a week during 12 
weeks, consequently, tlie frequency of the practice periods may be 
one factor in determining the increase in the rate of learning evident 
at the close of the study. It is impossible, also, to climinaLc the factor 
of specific practice in interpreting the gain made by the contiol group 
during the period of no specific training. Yet children from 23 to 
34 montlis of age are unlikely to be icquired to button tlicii own 
clothes, and they are too young to take much intciest in cutting 
unless they have considerable supervision and assistance. Climbing 
IS usually a favoiite activity, but wliethci a child docs much of it 
at home depends on a number of conditions, such as the kind of play 
space available and the attitude of the parents toward allowing the 
child to climb. 

In all skills, however, even though we can say that it is unlikely 
that the children have had mucli practice in these specific skills m 
the home, we cannot rule out, as Carmiclincl did by drugging his 
frog and salamander embryos, the factor of constant piacticc in 
related manipulatory activities. The child is continually liandling 
objects and gaming greatci skill in coordinating the fingers and the 
two hands as well as gaming skill in gross motor movements. Con¬ 
sequently, .when he IS retested after four months, it is to be expected 
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that he wUl have made progress quite aside from the specific training 
he has been given. Whether or not we shall term this progress 
“maturation” depends largelj' on our definition of the word Gesell 
and Thompson concluded, from the results of thei: study of twins 
mentioned earlier in this paper, that maturation was the dominant 
factor in the climbing ability of the twins, but, of course, the twin 
observed as a control, like the children of the control group in the 
present study, was gaining much general practice in activities related 
to his learning to climb at a later time—kicking, balancing, and 
the like 

In this experiment, we cannot certainly distinguish between the 
gam to be attributed to maturation alone and that due to maturation 
plus piactice in activities lelated to the specific skills studied What 
does appear is that maturation, plus this related general piacticc, ac¬ 
counts for the great gam made between the initial test and the initial 
letest of the control group, and that specific training throughout the 
twelve-week period was a far less important contributing factor in 
the development of these three abilities than was this general develop¬ 
mental tiend. 

Summary 

Two groups of ten children each, aged 24 to 36 montlis, m the 
Merrill-Palmer Nursery School were equated for clironological age, 
mental age, sex, and appioxiroate initial abilities in thiee skills* but¬ 
toning, cutting with scissors, and climbing The practice group was 
given 12 weeks of practice, with retests at two-weelc intervals. The 
control group, without special practice m the meantime, was tested 
at the end of the 12-weck pciiod, and then given four days of inten¬ 
sive practice. The piactice group and the control group were both 
tested again after this period The initial differences between con¬ 
trol group and practice group were unreliable on all the tests. After 
the 12 weeks of practice, the practice group CAceeded the perform¬ 
ance of the contiol gioup on all the tests, but one week of practice 
by the control group was sufficient to bung the scores of the control 
group and the practice group to similar levels The lapid lelative 
gains of the control gioup aie mterpietcd to mean tliat factors other 
than specific training contributed to the development of these tliiee 
skills, factors which may be partly accounted foi by maturation and 
partly by geneial practice in related skills. There is evidence fiom 
the learning curves of the practice gioup in buttoning and climbing 
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that improvement is more rapid m the latter part of tlie training 
period, consistent with the accelerated learning of the control group 
at the end of the experiment. 
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LA MATURATION ET L’APPRENTISSAGE 
(Resume) 

Deux groupesj chacun de dix enfants, ages de 24 i 36 mois, dans la 
"nursery school' Memll-Palroer, ont groiipis selon I'dge chronologiqiie, 
I'nge mental, Ic sexc, et les habilet6s Initiales approximeea en trois opera¬ 
tions habiles I’action de boiitonnei, celle dc couper avec des ciseaux, et 
celle de grlmpei On a donn6 douze semaine^ dc pratique au groups de 
pratique, avec de nouveaux tests i des intcrvalles dc qumze jours Le 
groupc dc contr6le, sans cxercice special en attendant, a teste & la fin 
dc la pdiiodc dc doiue semaines, et puis a subl quatie jours d'cxercice 
intensir Apr^s cette piriode on a test^ de nouveau le groupe dc pratique 
et le groupe dc contidle Les diff6ienccs initiales entre le gioupe dc con- 
tidlc ct Ic groupc de pratique n’ont pas 6t6 sQres dans tons bs tests Apris 
les dou7c semaines d’cxercice, Ic groupe de pratique a dipass6 le rende- 
nient du groupe de contidle dans tons les tests, mais une semainc d'exer- 
cice par le groupc le contrdle a suffi pour mettre les r^sultats du gioupe 
dc contrdle ct ceiix du groupc de piatique ii des niveaiix sembinbles On 
cioit que les gams relativemcnt rapides du gioupe de contrdle signifient 
que des facteiiis autres que I’entrainemcnt spRifique ont contiibn6 an 
diveloppcment de ces trois habiletis, des facteurs qu'on peut cxpliquer en 
paitie par la matuiation et en partie par I’cxcrcice gdn6ral des habilctds 
semblabics. 

llll CARD 


DIE REIFUNG (MATURATION) UND DAS LERNEN 
(Rcfcrat) 

Zwei Gnippen, beatehend aus je zehn Kindern im Alter von 24 bia 36 
Monaten, aus der Merrill-Palroer Pflegescliulc (Merrill-Palmer Nursery 
School) (in Detroit) wurden einandcr glcichgestcllt (equated) in Be/ug 
ftuf chronologisches Alter, geistigcs Alter, Geschlecht, und approximative 
anfangliche Fahigkeit zii drei Gcschicklichkciten. das Ziiknopfen, das 
Schneiden mit Scherenj und das Klettern Die Vcrsuclugruppc wiirde 
/wolf Wochen lang eingcubt, und jede vwci Wochen wieder gepruft Die 
Kontrollgiuppe, die einstwcilen ohne besondere Ubiing blicb, wuidc am 
Ende dei zwolf-Wochen-Periode gepruft, und erluelt dniin vier Tagc in¬ 
tensive Einubung Nach Veilaiif dieser Penodc, wurdc sowohl die Veisiich- 
giiippe wie die Kontrollgiuppe wiedci gepruft Die anfangHchen Unterschiede 
zwisclien Kontrollgruppe und Vcrsuchsgruppe erwiesen sich in alien Pru- 
fungen als unzuverlassig Nach den zwolf Wochen der Einubung war 
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die Leistonj dcr Vctsiiclisgruppe der dcrKontrollgruppc in alien Prufungen 
iibcrlcgcn Nadidem eicli die Kantrollgriippe aber eine Wochc Inng ein- 
geilbt liatlt, staadep die crzieltcii Zalilen (acorei) der Kopirollgriippe ynd 
der Veuiiclsgruppe aiif alialiclicB Hob. Dcr Meiniiiig dcs VetfaMen 
nacb, weisen die reialiv raicben Gewinne der KoPirollgriippe darapf b, 
dass oicht aiir die spebiciie Eiiiukng, aondern aucii anderc Einiinriiingen 
zar Entwicbng dieser drei Geacbidliclilieileii (siiills] bcitragen-Em. 
Wirliiingeai die teilweise diircli die Kcifyng {maliiraiion) imd iciiwcise 
darcii die allgcineine Einilbiing ip verwandtea Gcaciiicliiclibitep erkiart 
werden konnea. 

IIlLOARD 



THE ASSOCIATION SPAN OF THE WHITE RAT*i 

From the Anmnl Laboratory, Department of Psychology, Columbia 

University 


Lucibn H Warner 


The student of structural evolution has access to at least two im¬ 
portant sources of data: (1) contemporary animals, and (2) extinct 
forms, the records and actual parts of which have by good foitune 
been preserved through hundreds of centuries The latter source 
is particuLarly valuable, as it yields, frequently, a somewhat con¬ 
tinuous recoid of the development of a single form over an extensive 
period Thus the structural evolution of the locomotor apparatus of the 
modern horse is known m some detail Paleontology furnislies incom¬ 
plete but direct evidence of the phylogenetic development of structure 
Information on this development from the study of contemporary 
animals is, perforce, indirect, since no living form is a remote ancestor 
of any other living form Yet, the students of functional evolution 
must lely chiefly upon this less satisfactory source since, unfortunate¬ 
ly, fossil remains cannot be subjected to behavioi experimentation 
One wlio IS interested m the phylogenesis of the capacity for learn¬ 
ing, for example, has no choice, but must study contempoiary ani¬ 
mals from the simplest to the most complex, in the hope that the 
behavior of the former may fairly be taken to rcpiesciiL the behavior 
of the remote ancestors of the latter Unless this assumption is jus¬ 
tified, there seems little likelihood of our ariivmg at more than a 
guess as to the nature of the genesis and gradual extension of the 
capacity foi learning. 

Howevci unsatisfactory the foundation of the study of the phylo¬ 
genesis of learning, certainly the structure reared thereupon should 
be as soundly built as possible Strictly speaking, comparative psy¬ 
chology has thus fai furnished remarkably few truly compaiative 
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data on learning. For the most part, each animal has been studied 
for Its own sake and with little thought of whether the results 
obtained would be comparable with the results obtained on 
other forms Most problem boxes, for example, have put 
a jiigh piemium on manipulatory ability and, while extremely valu¬ 
able in the measurement of this particular ability, tliey aie not well 
suited to a broad comparative study of learning. Even the maze, 
which can be employed with a fai greater range of animal forms, 
places a higli premium upon a special capacity, that of maintaining 
an orientation The multiple clioicc problem, excellent foi mtei- 
comparison of higher foims, is too dilEcult for the learning powers 
of the lowest forms Comparative psychology needs further 
methods for the study of learning. Specifically, it needs a metliod 
(or methods) which will nneet these conditions: 

I It must be adaptable to all animals, and must penalize tliem 
as little as possible for the lack of special reactive capacities or re¬ 
ceptive capacities 

2. It must provide a wde range of "difficulty” with the mini¬ 
mum qualitative change. In its simplest form it should be solvable 
by the humblest animals and yet, through only non-qvraUtativc 
alteiation, it should provide a foiin which apes cannot solve. 

It should be said at once, if it need be said at all, that the writer 
has not produced such an idciil, universal y<aidstick for the measure¬ 
ment of learning capacity. At most, the melliod used in ihc present 
study can be regarded as merely a tentative step toward that goal. 

The Association Span 

Obviously, learning capacity cannot be studied witliout rcquiiing 
the animal to make a response of some sort as a demonstiation that 
it has learned Tlie response utilized should be one wliicli all forms 
can make with ease. The locomotor response is to be found in 
representative forms of most important animal groups. It is one 
of the most universal of the reactive capacities. Tuining to the 
receptive side we find that electric shock of appropriate intensity and 
quality is an adequate stimulus for all animals thus far subjected 
to it. Fuitliermorc, it appears that such stimulation can be .so ap¬ 
plied as to produce a Locomotor response. Thus, the act of moving 
away from an electrified (or about-to-bc-clectnficd) aiea can be 
used as the animal’s demonstration of learning. But learning (un¬ 
less mere fatigue or negative adaptation be included in the teim) 
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must involve a second stimulus of some sort. In the method here 
used this stimulus serves as a warning of the impending shock. To 
secure truly comparative results this stimulus should with eacli ani¬ 
mal be that one which it can best utilize as a waining Were light 
to be used arbitrarily, certain forms possessing inferior light-receptors 
would be handicapped The same is to be said for any other modal¬ 
ity Naturalistic observation might give a sufficiently reliable clue 
as to which modality to use with a given animal It would be 
safer to try the several forms of stimulation to which the animal 
appears especially sensitive and finally to use that one with which it 
made the best lecoids It is essential, also, that the warning stimu¬ 
lus be one which will not produce before training the locomotor 
response which the animal gives to the electric shock 

The second lequirement foi the yardstick will now be considered 
Can the difficulty of the problem be so adjusted as to fit it for study 
of both the simplest and the most highly developed animals^ Are 
many of the mvertcbiatcs capable of solving the problem of moving 
from an about-to-bc-eicctrified area in response to a warning stimu¬ 
lus^ On the basis of personal observation and of a survey of the 
liteiature an affirmative reply is hazarded, althougli conclusive evi¬ 
dence must await further eKpciimentation The difficulty of the 
pioblcm can be increased icadily enough. This is accomplished sim¬ 
ply by the insertion of a tune interval between the warning stimulus 
and the shock. If, dining the training of an animal, tiie shock 
always follows the warning stimulus immediately, the association of 
the two IS far more readily made than if a prolonged interval always 
separates the two. Thus wc aie famished with a quantitative meas¬ 
ure of the animal’s capacity It might be surmised that the higher 
mammals can synthesize in then behavior two events separated by a 
far gieater time intei-v.al than can, let us say, a reptile, and that the 
maximum interval which a reptile can so span would be greater 
than that for an earthwoim. For convenience m discussion, the 
term “association span” will be used to indicate that length of time 
which, for a given individual or species, is the maximum which can 
be intioduced between any two stimuli still permitting their associ¬ 
ation By association of two stimuli is meant merely tliat the be¬ 
havior in response to one of these is modified as a result of the 
temporal proximity of the othei 

It will be appaient at once that this method of measuiing learning 
ability IS not free fiom the “special capacity” ciiticism which has 
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already been levelled at methods now in general use. The capacity 
to associate events separated by an intcival is special But, among 
the factors governing this ability, the peculiar structure of an ani¬ 
mal’s appendages or tlie acuity of a given sense organ oi any other 
single peripheral detail is reduced to a minimum. Measuicment of 
this capacity in an animal reflects its cflicicncy as a unit rather than 
the efficiency of any one of its several icactivc or receptive systems 
The determination of an animal’s ability to orient, to manipulate, 
to see, to hear, etc., throws little light on its capacity along other 
lines The ability to associate over an interval is a far more general 
capacity for we assume that it can he utilized in connection with all 
of the many reactive and scnsoiy systems of the animal 

That an animal with a long association span has a great advantage 
over an animal with a short one haidly needs demonstration. If 
there be two events, a cause and an effect, wliich fall within the 
association span of the foritiei animal but not within tliat of the 
latter (because its sp«m is shorter), the fiist animal can profit by 
this cause-effect relationship while the latter nevoi will be able to 
do so We should expect length of association span to correlate 
with biological success- 

However, the significance of the association span sliould not be 
ovei emphasized. It rcpiescnts but a single behavior characteristic 
and furnishes but a single yaidstick, wlicrcas many must be used in 
the measurement of so complex .i mattci as capacity for biologically 
appropriate behavior modification. 

The association span is not to be confused with the maximum 
period of delay which can be introduced in delayed response experi¬ 
ments. The association span refers to the maximum intcival which 
may separate two stimuli, still permitting them to be associated by 
an animal which is at no time given the oppoi tnnity of responding 
to these stimuli when they are separated by any period less them that 
interval. Tlie interval of maximum delay is determined by dclayed- 
response experiments is quite a different matter To obtain the 
latter interval the animal is at first trained by the use of almost 
simultaneous presentation of the stimuli. Only then is a longci and 
longer period introduced between tlicm until at last an interval is 
reached which results in the breakdown of the icsponse. Pavlov 
and his colleagues brought about this delay by withholding the food 
and thus postponing the reinforcing uncoiulitionecl reflex. Hunter 
and other American investigators varied this procedure by mechani- 
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cally restiaining the animal so that it could not reach the food dur¬ 
ing the delay peiiod 

Perhaps it should also be noted that the association span is not 
the same thing as memoiy. The former lelates to the temporal le- 
lationship of the components at the formation of the association. 
Memoiv lelatcs to the durability of the association, howevci it may 
have been formed, i e, its continued existence as a functional entity. 

Experimental Literature 

A survey of the literature on animal learning yields little infor¬ 
mation on the association span The situations commonly used in¬ 
volve an mteival which is quite brief We cannot tell whcthei oi 
not leaining would liave occuircd had longer mtcivals been used 
There is no adequate experimental evidence on which to base an 
estimate of the relation (if any) between Icngtli of the span and 
position in the phylogenetic scale. Theic is no need) then, foi a 
survey of the liteiaturc beyond mention of ccitain pertinent experi¬ 
ments which concern the animal used in the present study, the white 
lat. 

In Cair’s (I, 2) alternation pioblem a single-cul-de*sac maze was 
used, the tiuc patliway and the cul-de-sac being reversed on succes¬ 
sive trials Rats solved the pioblem, taking the left turn on the fiist 
run of a senes, the right on the second, and so on They learned 
even when tiained with an inteival of 35 seconds between succe«ive 
runs 

A quite different learning situation has been used, with certain 
variations, by Cair and Freeman (3), by Wyhc (4), and by Yar¬ 
brough (5) The rat, after lunning thiough a toitiious pathway, 
encountered a closed dooi, whcieupon it tuined about and sought 
anothei loute to the goal. In a ceitain percentage of the trials the 
door was left open so that the animal’s tendency to use it was not 
inhibited A sound, light, or other stimulus was given a few sec¬ 
onds 01 less befoie the rat encountcied the doorway on those Inals 
duiing which the dooi icmaincd closed, but not on the other tiials. 
Aftei considerable training, the lat turned about upon receiving the 
waining stimulus and did not hothei to try the door The intervals 
weie very biief and wcie not measured pieciscly Yarbiough, how¬ 
ever, having taught his rats to luin when he gave lliem a liglrt 
electiic shock as a wainmg, piocecdcd to tiansfei this icsponse to 
a sound given befoie the shock The maximum intcival he used 
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between the shock and sound was 6 seconds. Thus on the trials 
in which the dooi was dosed, the rat icccived a sound stimulus 
while running down the pathway Six seconds later, if it had not 
heeded this warning, it received the shock Of course, if it con¬ 
tinued despite these stimuli, it came upon tlic closed dooi. In 
general, the lungei the interval between the stimuli, the gicntcr the 
number of trials necewary for mastery of the problem. But theie 
is no reason to suppose that 6 seconds icpresents the association span. 
In fact, the data suggest that learning might have occurred had 
somewhat longer intervals been used 

Method 

Before giving a detailed description of the appaiaLus and proce¬ 
dure, it may be best to outline briefly the situation employed. The 
animals were tested individually in a compaitmcnt separated into 
two equal halves by a low fence. An elcctiic grid formed the floor 
and the animal could be shocked at any point on the floor The 
top of the low fence consisted of two parallel mils which served as 
electrodes. Wlien the animal was given a shock, tlie only possible 
way for it to terminate this stimulation was by over the 

fence Only one half of tlic floor was clcctiified at a time. The top 
of the fence was always electrified, so the animal could not take 
lefuge there. A short prclimiiiaiy training period sufficed to es¬ 
tablish a remarkably uniform response to the shock; that of scram¬ 
bling over the fence. Then the attempt was begun to establish 
the association. A loud buzzer was sounded foi one second. After 
an interval (which vaiicd in length with the different groups of 
animals used), the shock was given. Tliis proceduic was repeated 
with longer pauses between each repetition. Eventually, if the in¬ 
terval was not too long, the lat came to cioss tlic fence in response 
to the buzzer and so to avoid the shock 

General Experimental Conditions 

This investigation was carried out in the wiitci’s piivate laboia- 
tory, located in the countiy at a distance from highways, tramcais, 
and other sources of vibration and sound Experiments wcie con¬ 
ducted in a small basement room, oiiginally Inult ns a photogiaphic 
darkroom. It contained a bench on wliicli was constiuctccl the 
animal-control apparatus. The stimuli-control apparatus, including 
relays and othei devices which made some sound when operating, 
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was located in an appaiatus room This was separated fiom the 
expeiimental room by 40 feet and by two walls. The sound of the 
relays, etc, was inaudible to the human car from tlie expeiiment 
room Contiol tests ruled out the possibility that such sound was 
determining the animats’ behavior A refrigeration motor located 
in the basement was disconnected during expeiiments. No other 
source of inteimittent sound which might have affected the icsults 
was obseived. The vivarium was an entirely sepaiate building at 
a distance of 100 feet from the expeiiment room. The sound stim¬ 
uli used m the latter could not have been heard in the vivarium. 
The lats were kept in metal cages of 1300 cu m., 2 to 4 in a cage 
These were hung from the ceiling An effort was made to pievent 
wide fluctuation in either tempeiature or humidity The former 
varied fiom 60 to 75 degrees Fnhicnhcit Tlic percentage of satu¬ 
ration vaiied from 40 to 60 Ferns, palms, and other plants weie 
kept in the vivarium The loom was lighted by windows on all 
four sides, but the animals weie not placed in the direct sunlight. 
The diet consisted of wholewheat bread and whole milk plus a 
daily lation of some raw vegetable such as lettuce, cabbage, beet- 
tops, etc The rats were fed at about 10 p.m. daily Experimen¬ 
tation took place between 1 and 6 pm. The icgime was not 
mteirupted on Sundays. 

The wiiite lats used weie derived from stock obtained from the 
Wistar Institute of Anatomy and Biology, Philadelphia Only 
males were used in experiments. Their ages langed fiom 3 to 5 
months If an animal became sick duting tl\e woik it was at once 
eliminated (there weie but thiec such). Thus the data represent 
animals which weie appaicntly healthy and noimal. 

Apparatus 

The lats were tested in a box 9 inches long, 4^ inches wide, and 
10^ inches high (inside dimensions). It is shown m Figure 1 
The walls weie of wood painted flat black The floor consisted of 
a grid of monelmetal rods about 1/16 of an inch in diameter and 
each separated from the next by a gap of about 1/8 of an inch It 
requued 49 parallel rods to foim the floor 9 inches in lengtli. The 
celling was of mathematical celluloid which tiansmittcd light fiom 
an illumination hood mounted above it The souicc of this liglit 
was a Mazda flashlight bulb (2 5 volts) mounted at the center of 
the near side wall of the hood, 1 inch above the celluloid The 
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Animal-Control Apparatus, Showing Fiuor Formid or Kods and 
Divided into Two IlALvrs by a Low Fence 
(B elow IS shown the bar bearing electrodes ) 

100-watt lamp shown in Figuie I was not used in the present cx- 
peiiments A window (not shown in the figuie), 5 x 1)A inches, 
was cut in the neai wall of the box ,uid coveted witli fine wiic 
screening painted white Tests witli the human eye showed that 
from the illuminated inteiior almost nothing of the untlluminatcd 
exterior could be descried Nevcithcless, the expciimenter silting 





ASSOCIATION SPAN OF THE WHITE RAT 


65 


in the darkness without could cle,irlv see the lat duiing the tests 
and follow its behavior m dctaiL The fence dividing the box into 
equal halves was only 7/8 of an inch in height. It was foirned 
of a metal strip and, above this, two monelmetal lods, all mounted 
on the walls of the box. The strip made contact neithei with the 
rods of the floor noi with the two which foimed the top of tlie 
fence The latter were mounted side by side, sepaiated by 1/8 of 
an inch. 

In Figure 2, the box marked Elec Sum represents a device de¬ 
signed by Piofesbor T N Jenkins of New Yoik University, and 
constructed for the writei by the shops of New Yoik Univeisity. 
By means of this "electrostimulatoi” the oidmaiy lighting curient 
(110 volts, 60 cycles) can be modified within a wide uingc. Re¬ 
sistances up to several megohms can be mtioduced and the voltage 
can be vaiicd widely It is undeistood that the designer will pub¬ 
lish a detailed descuption of the device m the neai future In the 
present work the resistance used was 125,000 ohms, that of step 
No 12 of the electrosuinulator Voltages of fiom 40 to 60 weie 
used, depending upon tlic behavioi of tlic animal In Figure 2, the 



FIGURE 2 
Wiring Diagram 

{Prepnied with the assistance of Mr. J C Grccnc ) 
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box maiked E symbolizes the means for conveying the electric shock 
to the subject. Wiies leading from the clectrostimulatoi, one of 
tliem passing thiough a relay operated switch, ran from the appa¬ 
ratus room to the expeiiment room. Thcic, one was attached to 
each electrode of tlie bai pictured at the bottom of Figuie 1. 
Mounted on the bottom of this wooden bai were two coppei elec¬ 
trodes, each extending almost onc-half the length of the bai, which 
was Itself 18 inches in length. The monclinctal locls which foimed 
the bottom of the animal control box weic mounted in two slabs 
of bakehte (shown with biokcn ends m Figure 1), and extended 
4 inches outside the box as shown in the figuie. Not shown is a 
wooden groove, the bottom of wliich was foi med by the extending 
ends of the monelmetal lods. The width of this gioove was such 
as to accommodate the bar. The copper electrodes of the bar thus 
made contact with the monelmetal rods. In oidcr to stimulate tlic 
animal in the box it was neccssaiy to adjust the bai so that one of the 
rods on which the animal stood made contact with one of the bar’s 
electrodes and the other lod or rods which it touched were in contact 
with the otlicr elcctiodc. The knob with whicli tlic experimenter 
adjusted tlic bar was placed just above the lialf-incli gap which 
sepaiated the two electrodes. Thus, to place the bai in position to 
shock the animal it was necessary only to move this knob opposite 
the body of the animat os seen through tlic window. 

In Figure 2 tlic box marked L icpicscnts the warning stimulus 
Specifically, the L referred to light, since a photic stimulus was used 
m other woik on this appaiatus. In all the data to be icpoiccc! m 
this papei a sound stimulus was used, but tins modifies the wiiing 
diagram only slightly. The box maikcd L should here icpicsent a 
buzzer The terminals opciating L (maikcd G and dz) in this 
case leprescnt the connections of a doorbell tiansfoimei. Tims, 
just as the lock relay operates the electric light in the diagram as 
drawn, so it opeiated the buzzer in the present experiment The 
buzzer was suspended from the ceiling It hung immediately above 
the center of the illumination hood and at a distance of about 2 feet 
above the animal's head The buzzer gave effective stimulation, 
for tlie rats’ behavior was clcaily modified on the basis of its opcia- 
tion 

It will be noted in Figure 2 that tiucc switches wcic located in 
the experimental room. These were knife switches mounted on tlic 
wall of the room convenient to the experimentei’s left hand. They 
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were readily opciated by touch In the pieliminary tiaming scries, 
during which only electric stimulation was employed, the electric 
shock was controlled thiough the operation of switch Yj the lock 
magnet of the lock relay controlling the cuxrcnt from the electro- 
stimulator being first disconnected Closing switch Y opened the 
lelay and shut off the electric stimulation. When switch Y was 
opened the switch of the lock relay closed (being operated by grav¬ 
ity), and tlie current from the electrostimulator was transmitted to 
the animal The operation of the apparatus in the training series 
was somewhat more complicated and must be described m detail 
At the outset, switches Y and Z were opened Switch X was closed. 
If the wires are followed it will be seen that the cuircnt from the 
storage battery thereby passed through the magnet holding the pen¬ 
dulum and through the lock magnet of the relay winch opciatcd the 
buzzer To start the experiment, switch X was briefly opened and 
closed again Thus ground was removed from these two magnets witli 
the lesult that the pendulum was released and the buzzer sounded 
(the switch of this lock lelay, as in the case of the othei, closed 
by gravity when neither magnet of the icIay was in operation) 
The pendulum (rebuilt fiom chronoscope parts and with counter¬ 
weight) required over 2 seconds for a double vibration Rathei neai 
the end of its outgoing swing, and exactly 1 second after its release, 
It operated A switcli putting ground on the pick-up magnet of tiie 
lock relay, thus terminating the sounding of tlie buzzer. Although 
the pick-up magnet was tlieieby operated only briefly, the switch 
was kept open because of the lock magnet. It will be seen that m 
senes with the pick-up magnet is a single relay which is, of couise, 
opeiated by the pendulum switch simultaneously This relay started 
the chronoscale (a biief desciiption of this device will be given 
below) Let us suppose that in this case we are using a training 
interval of 10 seconds, and that the chronoscale has been set accoid- 
ingly. Then exactly 10 seconds after the simultaneous cessation of 
the buzzei stimulus and the staiting of the chronoscale, the latter 
device (through a relay not shown in the diagram) removes ground 
from the lock magnet of the lock relay opciating the clectrostimu- 
lator This it does by closing the circuit between the terminals 
marked 3 and 4 The animal, piovidmg it has not already jumped 
the fence, receives the electric shock This completes the picscnta- 
tion of one pair of stimuli To reset the device foi a second piescn- 
tation, switches Y and Z are used The former picks up the giavily 
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switch shutting oft the electiic shock Tlic lock magnet holds it. 
Switch 2 resets the chionoscaie at zero. 

The chfonoscaJe, an entiiely new device, was designed to meet 
the writer’s lequirements by Di. Rensis Likcit who will shortly 
publish an article on its constiuctioii. It w.as built by Lockwood 
and Almquist of New York City It can be used only on a tie- 
quency controlled circuit. A second chionoscaie was icccntly built 
for the Animal Laboiatoiy of Columbia Univeisity .ind, now that it 
has been standardized, one can be purchased foi about $400 00 In 
tlie chionoscaie is mounted a Telcchron synchronous A C motor 
(terminals 1 and 5) A clutch, operated by two pans of powci- 
ful magnets (marked OUT and JN), connects tins motoi with the 
setting device. As here wired, both the outmagnets and the inmag¬ 
nets are continuously in opciation except when tlie cm rent is mo¬ 
mentarily broken through one or the other pair by the operation 
of the coi responding relay Thus the clutch is held fiimly against 
one pair of magnets until the current thiough tliat pair is biokcn for 
a moment, when it flics ovci to the opposite pair The set mechanism 
is operated by three dials, one with 100 settings, each icpiescnting 
1/100 of a second, the second with 60 I-sccond settings, and the 
third with 5 1-minutc settings Thus any setting fiom 1/100 of a 
second up to 5 minutes, in steps of 1/100 of a second, can be ob¬ 
tained If the dials aie arranged fm 2 minutes, 39 seconds, and 
98/100 of a second, tJicn at that intcivaJ aftci tlic clutch is thiowji 
in (by break of the current thiough the outmagnets) the connection 
between terminals 3 and 4 is made The icscc mechanism scivcs 
only to restore the chionoscaie to zcio for fuithci tiials and the 
leader will be spaicd its description 
A comment should be made on the natuio of the switch opeiated 
by the pendulum It is an enclosed racicurv switch The two tei- 
minals project into one end of a scaled glass bulb When tlie bulb 
IS so tipped that the contained mcicuiy falls to the opposite end, the 
switch is opened When tipped with the tciininal end down, the 
mercury engulfs them, closing the circuir This switch was fastened 
to the pendulum near its pivotal point By altering the angle of its 
attachment it could be made to close at any dcsiicd intcival aftci 
the pendulum was released. By trial and ciioi, the concct angle 
for a one-second intcival was obtained, the chionoscaie being wired 
as a chronoscope for the purpose of checking this interval 

The average error of the chionoscaie has been found to be le- 
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iTiarkably slight Data will be published by Likert It is probably 
true that the mteival me.asured by the pendulum varied as much 
as 1 per cent It should be noted that the primary inteiest of the 
piesent study was in the interval separating the two stimuli, and 
that this interval was determined by the operation of the much more 
accurate chionoscale 

To recapitulate biiefly the above* In the tiaming scries the pair 
of stimuli were presented automatically, it being necessaiy merely 
to open the switch X to stait the appaiatus Tins was at once fol¬ 
lowed hy the sounding of the buzzer foi one second, by an interval 
of no stimulation (which vaiied m length from one group of animals 
to anothei) and then by the onset of the clectiical stimulation. Cur¬ 
rent through the giid was biokcn manually aftei the animal had 
crossed At the end of the trial, the mechanism was leset with 
switches 2 and Y 

Procedure 

When placed in the apparatus foi the fiist time each animal was 
given a 5-minute period without stimulation other than that inci¬ 
dental to the box itself. Five 1-sccond stimulations of the buzzer, 
sepaiated by inteivals of from 15 to 20 seconds, wcie then given 
In no case did the animal cioss tlic fence in response to this sound 
At the teimination of this pieliminary peiiod a mild electric shock 
was given Only the floot of the half in which the animal happened 
to be was electiified, the other half remaining dead Usually, after 
several random effoits to avoid the shock, the rat hit upon the one 
successful method, that of jumping the fence. The animal gener¬ 
ally stayed on the side to which it had jumped, but, since the cui- 
rent was disconnected as soon as it had ciosscd, recrossmg entailed 
no pimisliment. In any case, at the end of 30-40 seconds which- 
evei half upon which the lat icstcd was electiified and again the 
animal had to jump the fence to escape the stimulation After 60 
such tuals, given 20 per day on 3 successive days, the average rat 
could be depended upon to jump the fence piomptly upon leceiving 
the shock Although as many as a thousand trials were given to 
some rats in the course of the work, the response to the sliock nevet 
failed to appear While the exact foim of tlie icsponsc could not be 
called innate, certainly it appeared not to be subject to ‘'cxpeiimental 
extinction ” 

The day following the completion of the 60 pieliminaiy tiials 
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with sliock only, the training senes was begun Each trial consisted 
of (1) the presentation of the sound stimulus for 1 second, (2) 
the training interval which varied from 1 to 30 seconds, and, finally, 
(3) the electric shock which continued until the rat jumped the 
fence Fifty trials per day were given and a careful, detailed record 
was made of the animal’s bchavioi Shorthand symbols proved con¬ 
venient ill this connection. The tunc mteivcning between successive 
presentations of the pan of stimuli was not constant, but vaned in an 
irregular fashion between ceitain limits. 

The problem of what intcivals should be introduced between 
successive trials was not a simple one. It was felt that these should 
always be greater than four times the length of the interval between 
the two stimuli to eliminate the probability that the two stimuli 
might be associated in the reveise oider (the shock of one tiial be¬ 
coming linked with the sound of the next) With the 30-second 
group, the interval between trials would have to be over 2 minutes 
It might be aigued that a betwccn-tri.ils interval of the same length 
should be used with all gioups. In that case, howcvei, the ratio 
between the training interval and the between-trials mteival would 
vary widely. On the othei hand, were that ratio to be kept constant 
for all groups at, let us say, 4 I, then, to give 50 trials to the 1- 
second gioup would require less than 5 minutes, while ovei 2 hours 
would be requned to give the same number of trials to a possible 
30-second group It seemed best to keep constant the numbei of 
trials per day for all groups. A compromise was thercfoic necessaiy. 
The basic interval between two successive trials for each of the four 
groups used was as follows: 

For the l-sccond group: 1' 

For the 10-second group* 1' 20" 

For the 20-second gioup: 1' 40" 

For the 30-second group: 2' 10" 

An interval of 2' 40" was to have been used with a 40-second 
group, but because of the results with the other groups this one was 
not started. To these basic bctween-tiials intervals was added, in 
each case, a certain numbei of seconds, fiom 2-12, as determined by 
the cast of a pair of dice Thus the between-trials inteival was con¬ 
stantly and irregularly varied within certain limits. This juevented 
anticipation on the part of the animal of the exact time when each 
succeeding trial should commence. The same series of added sec- 
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onds was used for all animals Nine hundred and ninety-nine suc¬ 
cessive throws of dice weie used in its pieparation, there being a 
maximum of 1000 trials given a single animal 

Immediately following the day’s series in which an animal had 
met the ciiteiion of 6 consecutive ciossings in response to the sound 
stimulus, It was given 10 more trials exactly like the previous ones 
except that the buzzer and the gnd were both disconnected. The 
remainder of the mechanisms and the expeiimenter behaved just as in 
the trials proper In no such case did an animal cross at the time 
the buzzei would have operated had it been connected. Appaiently 
the behavior was not deteimmed by cues other than those under in¬ 
vestigation. 

Each animal was undei close obseivation during the entire time 
that it was in the appaiatus In the 60 pieliminaiy trials, during 
winch the only stimulus given was the shock, the behavior of the 
animals was quite unifoim. Upon fiist receiving the shock an animal 
usually jumped in an aimless effoit to escape from the confinement 
of the appaiatus Oidinarily it would merely fall upon the electri¬ 
fied half of the floor and again jump But occasionally it would 
cross the fence either directly or through a random jump Arrival 
on the "dead” gull usually terminated the jumping for the time 
being, but occasionally an animal would be so bent upon escape that 
it continued jumping legardless of whethei it landed upon the elec¬ 
trified 01 the dead half of the floor. After each crossing, and pievi- 
ous to the next trial, both halves remained dead Efforts to escape 
usually continued thioughout the 20 trials of the fiist day into the 
second day. Gradually these would be replaced by a moie directed 
jump which would take the animal across the fence to the dead half 
where it would remain until the next shock was given. During the 
20 trials of the thud day the animals, foi the most part, crossed 
promptly upon receiving the shock and made only infrequent effoits 
to escape from the apparatus 

On the foul til day began the training senes, consisting of 50 
trials per day In each tiial the sound stimulus was followed after 
an mteival of 1, 10, 20, or 30 seconds (depending upon the group) 
by the electric stimulus 

Results 

Natnte of the Data. Each animal -w^s watched contiiuiouslv 
Thus Its behavior was observed {a) immediately following the pies- 
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entation of the sound stimulus and duiing the period piecedmg the 
shock, {b) immediately aftei the shock, and (c) during the period 
between trials A detailed leport of behavior {(i) is to be found 
m the accompanying tables (Figuies 3, 4, 5, and 6), and this be¬ 
havior is also commented upon in the verbal description of each ani¬ 
mal which IS given below The beliavioi made m response to, or, 
at any rate, following, the picsentation of the sound stimulus and 
before the siiock was found to fall lather well into four categories 
ivith subdivisions These aie here given with the symbols used to 
icpiesent each in the tables 

1 Jboitive or mtsdtrecied behavtoi. This consists of efforts to 
escape fiom the appaiatus by jumping. 

1/7—indicates that aftei jumping the animal fell to the same 
side of the fence. 

lb —indicates that the jump caiiicd it across the fence, 

2 Undnected behavior suggesting that the animal hears the 
sound. 

2a —indicates that the animal squeaked or “cluttered," Iiavmg 
previously been silent, or that the rate of its sounds is suddenly al¬ 
tered (usually accelerated). 

2b —indicates that the animal having previously uttered such 
sounds lathci periodically suddenly ceased. 

2c —indicates that the animal quivered oi that its lespiratoiy 
rate incieased 

2(1 —indicates that the animal ceased quivering or held its 
breath 

2c —indicates that tlic animal ceased some other activity such as 
exploring oi sciatchmg 

3 Correctly directed behavior which is, however, uncoinpleted. 

2a —indicates that the animal turned its head toward the fence. 

2b —indicates tliat it actually appioachcd the fence and was in 

position to leap across 

3/—indicates that the animal made a feint at leaping acioss, 
getting at least its foiefeet and head above the fence, but tlicn hesi¬ 
tated and withdrew 

4 Cor redly directed and completed bekavioi, 

^—symbolizes the icsponse of ciossing the fence to the opposite 
lialf of the box. 

The table does not indicate the behavior which followed tlie elec¬ 
tric stimulation, foi this w.is icmnikably uniform. If a rat luid not 
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ciobsed in lebponse to the wnininK stimulus it scnmpcicd acioss 
promptly when given the shock Between tiials the animals wcic 
usually quiet. But, especinllv eaily in tiaining, tlicic was some 
jumping (i.e , escape eftoits) cluiiiig llicsc penods Wlicn sucli oc¬ 
curred, the symbol foi the tiial tollowing that inteival is under¬ 
lined. Wlicn no such tindcilinc is found it niav he assumed tliat 
pilot to the giving of the warning stimulus the animal had not been 
jumping 

In taking data the expciiinentci strove to lecoid, not to inteipiet, 
the behavior of the ammal Altlrough a total of 11 types of be¬ 
havior IS distinguished m the above classification, each is sufficiently 
distinct from all others, and the judgment of the obseivei plays but 
a small role It may be objected that \b and X aic not clcaily clis- 
ciete The former icpiesents an attempt to esc.ipc, a leap upwaids, 
the lat falling on the side of the fence opposite to that fiom which 
it spuing, The symbol X, on the other hand, lepicscnts a ciossing 
of the fence diicctlvi entailing a single jump or seveial steps It is 
true that on one occasion these two foims of bchavioi ■vveic ohscived 
to graduate, one into the otiici Rat E, towaul the end of the first 
day, made five leaps which carried it acioss the fence. The fiist 
was clearly an attempt Lo escape and was iccoided as \b. The last 
was appaicntly a diiect crossing and lecordcd as X The others 
graded between these and vveic recoided \b, although anotlicr ob- 
servev might have iccorded them otherwise. But this case is unique. 
Oidinarily, recording the lat’s behavior icquucd no such fine distinc¬ 
tion 

When no symbol at all appeals in the tables foi a given trial it 
is to be assumed eithei th.at no oveit behavioi was ilctected or 
(raiely) that there were meie random movements, sucli as sciatch- 
ing, which continued regaidless of the buzzei. Such heliavioi was 
noted but has been suppicssed fiom the tables as appealing to lack 
significance. 

In a very general way, the ordei in which the foin categoiies of 
behavior has been given coiiesponds to the ordci of their appcaiaiico. 
Abortive attempts to escape occur, if at all, usually m the eailici 
timls when, it will be noted, they fiequcntly occur between liials as 
well Vague "attention** to the sound gcncrallv appeals next, fol¬ 
lowed by diiectcd response, and, finally, by successfvil ciossvng Oc¬ 
casionally in the notes it is found that two or moic types of be¬ 
havior occurred simultaneously or ncaily so. In such cases the 
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symbol foi the "highei” foim of behavior appears in the tables For 
example, a lat upon leceiving the sound stimulation might turn its 
head towaid the fence (3o) and then make a feint at leaping across 
(Sr) Only the latter symbol is given Or, a lat might squeak 
{2(i) and, at the same time, cross the fence (^). Only tlie symbol 
X would appeal It is evident, tlien, that the tables aie a condensed 
version of the notes, but adequate, it is hoped, to give a tiue picture 
of tlie beliavioi changes winch occuired duimg the couise of the 
training senes Such elaboiation as is required will be found in the 
veibal desciiption to be given. 

Group Goiiipaitsons Of the five rats m the l-second group, one 
met the ciiteiion during the second day, two during the third, one 
during the fourth, and the remaining animal on the sixtli day. The 
mean for the gioup falls on the third day. 

The mean foi the 10-second group falls on the fourth day One 
animal of this gioup failed to meet the cnteiion at all, although it 
was given a total of 1000 trials duiing tlic course of 20 days 

In the 20-sccond gioup, which consisted of 10 animals, one met 
the ciiteiion on the thud day, two moie on the fifth, one each on 
the sixth, seventh, and eighth days. Four of them failed altliouglr 
given 1000 trials The mean for tins group falls at Jyi days. 

Not one of the 10 animals in the 30-second gioup reached tlie 
criterion of 6 consecutive crossings, although each was given 1000 
trials. It is doubtful whether any amount of training would have 
resulted m the required behavior. Because of the failure of the 
animals of this gioup, intervals longer than 30 seconds weic not 
tried. 

These lesults rather clearly indicate that with an increase in the 
interval sepaiating two stimuli tlieie is an increase in the difficulty 
of the learning problem involving these stimuli A comparison of 
the l-second and the 10-second gioup suggests this tiend, although 
tlie diffeicncc between the two gioups is not great But witli the 
20-second group we find that a decidedly longei period of training 
IS lequiied and that a mucli laigei proportion of animals failed en¬ 
tirely The 30-second interval seems to be beyond the capacity of 
the animals undci the conditions imposed 

Admittedly, the ciitenon of 6 consecutive crossings’ is puiely aihi- 
tiaiy. Howevei, it has been discovered that wlien othei ciitcna 
are used (such as 5 consecutive, 3 out of 5, etc ) the group iclation- 
ships icmain essentially unchanged 



80 


JOURNAL OF GBNLriC PSYCHOLOGY 


Records of ihe Individuai Animals We turn fiisfc to the 1-sccond 
group, refeiiing' to Figuic 5. The prcliminaiy tiaininR of Rat E 
had not entiiely clitninatcd its eftorts to escape and duung the hist 
day It jumped ficqucntly. Most of these jumps occuiicd between 
tiials, but 13 jumps occuiicd duniig the mtciv.il .iftci the sound 
and befoic the shock. E’s jumps wcic vigorous and many of them 
carried it over the fence, but it seemed evident that such ciossings 
were not deliberate noi in lesponsc to the buzzer. Howcvci, tlic 
ciossings of Trials 48 .and 49 wcic not jumps but slow ciossings im¬ 
mediately following the buzzer. During tlie first 7 tiials of the 
second day the animal sometimes ciosscd and sometimes jumped. 
Duiing Trials 7 to 24 tlieic seemed to be conflict between the two 
tendencies .ind usually tlic animal hesitated and then completed 
neither response. From this point on, howcvci, the tendency to 
cross clcatly picdominatcd. 

The t'vo crossings made by Rat R on the fiist day may li.wc co¬ 
incided with the buzzei by chance. On the second day the buzzer 
frequently aflcctcd tlic animal. It often quivcicd (2c) upon healing 
It It ciosscd 5 times, but not consecutively On the third day the 
lat reverted to jumping both aftci the buzzci and between tiidls, 
There was little impiovcment on the fourth d.iy, the r.it being veiy 
sluggish and crossing slowly even when shocked. On tlic fifth dav, 
beginning with Tii.il 32, the animal started ciossing in icsponsc to 
the sound and on the sixth day it well suipasscd the cntciion 

Rat N did little but jump during the fiist 50 tiials. On the 
second day, after but scant picliminary indication of Icaining, it 
staited crossing and made 9 consecutive ciossings in Tiials 23 to 
31 It crossed only 7 times during the icmainiiig 18 tiials Nevci- 
thcless, N is the iccord lat. 

As a lesult of tlie pieliminaiy training. Rut T almost ncvei at¬ 
tempted to escape, It was a vciy complaining lat, making a iliythmic 
vocal sound most of the time. Beginning with Tii.il 24 tlie fiist 
important alteration of behavior occiiired Theieaftei it frequently 
ceased cluttering {2b) the moment the buzzei sounded. On the 
second day, while crossing, it simultaneously would ce.isc its cluttci- 
mg. After crossing it usually lemaincd silent only 5 seconds oi so 
and then icsumcd its ihythmic vocal aimplamt, continvnng until the 
buzzer again sounded. The ciitciioii was met on the thud day. 

Almost from the outset, Rat H showed a mniked picfeicncc for 
the left-liand half of the box. When shocked in this half it -would 
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cross to the other but would remain there only a few seconds before 
returning. Tlie reason for this behavior is not known, It did not 
seem to aftect its learning either favorably or unfavoiably, for the 
animal crossed in response to the buzzer a dozen times on the third 
day and made 7 consecutive ciossuigs on the fourth. Its solution of 
tlie problem, although of a sort entriely unforeseen by the experi¬ 
menter, met the conditions which had arbitrarily been established. 
The rat would remain quietly on the left side until the buzzer 
sounded. Then it would promptly cross, icmain on the light side 
for fiom 2 to 5 seconds (until after the left half had again become 
dead) before recrossing to its piefciicd side where it quietly awaited 
the next sounding of the buzzer. 

Behavioi of the rats of the 10-sccond gioup is condensed in Figure 
4. Rat P paid no heed to the buzzei until Tri<il 14 of the second 
day Pielimmary evidences of attention were followed by ciossmgs 
which giadually become more frequent During the thud day it 
either ciosscd or made a feint at crossing in ncaily every timl. 

Rat M was sluggish on the first day and spent most of the second 
day trying to escape It stalled ciossing on the tliiid day with little 
preliminaiy indication of learning, and met the criteiion on the 
fouith. 

Animal Q appealed to make no piogicss during the fiist two days, 
but suddenly started ciossing on the thud, and just missed making 
6 consecutive crossings It then ceased ciossing almost as suddenly, 
and fuithcr tiarning yielded no signs that it would evei master the 
problem Duiing the peiiod from the eighth to the twelfth day it was 
neccssaiy to incicasc the shock (by degrees) from 40 to 56 volts. 

Rat C was anotlrei chittcicr. It early showed signs of attention 
to the buzzei by ceasing its chittciing at the sound It ciosscd 3 
times duiing the first day, 8 during the second, and met the ciiteiion 
on the third. 

Rat F complained audibly, but unlike C it did not complain 
clironicallv Instead, it frequently staitcd squeaking upon hearing 
the buzzei and only ceased after crossing (whether befoie oi after 
the 10 seconds had elapsed and the shock was given) This is rep¬ 
resented by the symbol la Only after many tiials in winch it 
responded only vocally to the buzzei did rt stait crossing. Even 
wlicn It did so the movement was usually accompanied by a squeak. 

Figure 5 deals with the 10 animals of the 20-second group Rat 
A jumped frequently duiing the fiist four days, especiallv duiing 
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the eajlici tiials of each senes On the fifth day, the jumping 
ceased and the animal often quiveiecl slightly when the sovind was 
given (2t.). This prehminaiy sign was followed by crossing wduch 
increased in fiequcncy until the critciion was leachcil. At the 
close of tile si-vth day the lat icvciLtd to jumping 

Rat I ciossccl vciy piomptlv when the shock was given hut, din¬ 
ing the fiist foul days, seemed to respond not at all to the sound. 
The few responses indicated in the table were piobably coincidences 
Eaily duiiiig tlie fifth day it icsponded to the buzzei by tuining 
toward the fence (3r7), but only -when it was in the uglu-hand half 
of the compaitmeiit. Soon aftciward it made scveial crossings from 
right to left. Beginning with Tiial 26 of that day it turned when 
on the left side, also, and in Tnals 30 to 34 it ciosscd in both 
directions Having almost met the cntciion, the animal slumped 
and soon all signs of crossing oi making any othci i espouse to the 
buzzer had disappeared. 

Rat S was a veiy noisy arrimal, cluttering most of the time, It 
showed no real signs of learning until tlic fifth ilaVi when it sviddenlv 
ceased cluttering whenever the buzzer was sounded {2b). About 
50 trials latei, ciossmg commenced and on the seventh day 6 con¬ 
secutive crossings were recoidcd A spasm of escape effoits closed 
the day 

Except foi slight evidence of attention to the buzzci on the thiid 
day. Rat U showed no evidence of piogicss until the 35th tual of 
the fifth day. Tlien it suddenly staited appioaching the fence and 
almost ciossing upon hearing the Inizzci Complete cio'-sing soon 
followed cand the last 6 tiials of the day weic all ciossings. 

Rat K made 3 consecutive ciossings on the fouith day. Aside 
from this it showed no signs of profiting by the warning stimulus 
although given 1000 trials Except foi spasmodic eftorts to escape 
ilmmg the earlier days, it was very sluggish Even in icsponsc to 
the electiic shock it waiS slow and as time went on the shock had 
to be stepped up giadually to 60 volts in oidei to be effective 

Rat AA was the star perfoimei of this gioup. Aftci giving no 
overt signs of learning foi 120 tiials, it suddenly staited to bicath 
rapidly when the buzzci sounded This heliavior tv<is lepl.iced by 
holding of the bieath and remaining tense timing the pciiod between 
buzzer and shock In the last 15 tiials of the tliitd day it ciosscd 
promptly 13 times 

Rat AN wasted, the first four days in efforts to escape Cios^ang 
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occ.Asionallv appeared on the sixth day and into the seventh Then 
the rat again reveited to escape effoits On the eighth day there 
was no jumping and the animal finally made 7 consecutive ciossings 
Another animal which foimed the habit of squeaking in i espouse 
to the buzzer was AR It staited ciossing on the second day and 
learned more slowly than most, not leaching tlie critction until 
thiec clays after it liad started ciosstng 

Animal AX was a total failure, although given 1000 trials. Dur¬ 
ing the fiist 200 trials the cunent was incieased to 55 volts which 
theieaftcr pioved eftective 

Rat AB cluttered much of the time The only signs of learning 
occurred on the second and eighth days when it occasionally ceased 
chitteiing at the sound of the buzzer, and even crossed But during 
1000 trials It nevei made more than 2 consecutive crossings 
We come finally to the 30-second group, repiesented by only two 
animals in tlie table, Figure 6, although it consisted of 10 lats The 
sound stimulus appealed to have a diicctional effect upon the behavior 
of only these two subiects Twice duiing the ninth day Rat AP 
seemed about to cioss On the twelfth, the sound frequently affected 
Its behavior and 3 consecutive ciossings weie made These were all 
in tlie same direction, the animal having reciossed each time during 
the hetween-tiinlb interim Thicc ciossings occuned on the thir¬ 
teenth day, but duiing the remaining six days no ccitain signs of 
diiectional lesponse to the buzzei were detected 

Rat AL made no crossings at all, but foi seveial days beginning 
With the eighth it seemed on the veige of mastering the problem. 
Duiing the first week it had made no ccitain response to the sound 
But on the eighth day its vocal complaints, which had been more oi 
less continuous from the beginning, were suddenly stifled almost 
every time the buzzei sounded, and on many occasions this bchavioi 
was accompanied by a turning towaid the fence Often one paw 
would be placed upon the neaiei of the two lods foimmg the top 
of the fence and the animal seemed about to cioss These iespouses 
always occutred immediately after the warning, After a few sec¬ 
onds in this “prepaiatory’' position, the lat would letire to a cornei 
and when, 30 seconds after the buzzer, the shock was given, it was 
not at all ready to cioss and scrambled ovci tlie fence as best it 
could. This bchavioi continued occasionally thioughout the ic- 
maindcr of the animal’s tiaining 

None of the eight remaining rats of this gioup gave such definite 
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signs of promise and detailed data need not be repotted heic, al¬ 
though these may be referred to m a latci aiticle Each lat was 
given tlie usual 1000 tiiak. The lats of this groap, and to a Icssei 
degree those of the 20-sccond group, weie never so alert as those of 
the groups with sliortei mteivals Especially aftei tlie fiist two oi 
three Iiundicd trials wetc they inclined to relapse into what appealed 
to be a diowsy state—inteiiupted onlv by the shock. 

Discussion 

These cxpciiments show that the mattci of detetmining the asso¬ 
ciation span of the rat is not simple Certainly, it cannot be meas¬ 
ured exactly unless many qualifications aic stipulated. The criterion 
of learning is but one of these. Many lats witli a 1-second intcivnl 
can finally make 15 or moic consecutive ciossings, but few lats, if 
any, can exceed this numbci using a 10-sccoiul interval Thus if 15 
consecutive crossings were adopted as the critciion we should have to 
place the association span for the typical lat at less than 10 seconds 
But more than half of the 20-sccond group attained 6 consecvitivc 
crossings, so if tint wcic oui ciitciion we should have to place the 
span at least as high as 20 seconds. However, even a most lenient 
criterion would rule out the 30-sccond gioup. 

The question arises as to why it is that the number of consecutive 
crossings before a lapse occurs is always limited. The answci is 
easily found and i elates to the cause of the lapses. In the picsent 
experimental situation, the act of making t)ic icquired lesponsc 
(crossing in response to the sound and before tlic shock) automati¬ 
cally lemoved the possibility of the animal’s iccciving the rcenfoicing 
stimulus. Thus, the instant association is accomplislicd, the disso¬ 
ciation process begins. Because of this it appears unicasonable, in 
the present experiment, to demand a very high ciiteiioii. That of 
6 consecutive crossings ts adequate to demoiistiate that the association 
has occurred According to that critciioii, the rat’s span, undci the 
conditions of the expeiiment, is at least 20 seconds in length and is 
less than 30 seconds. 

Among these “conditions of the experiment," which li.ive an un¬ 
known beating upon the results, scvcial will be mentioned. Tiistlv, 
only male rats weie used Secondly, only a single pan of stimuli 
was employed. Whether or not the span would have been the same 
had light been substituted for sound, for example, is not kno^vn. 
Preliminary work had shown that learning was slowei when light 
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had been used as a warning stimulus Furthermore, there was no 
study of the effect of varying the intensity of the stimuli The in¬ 
tensity of the sound was detei mined only in an effort to have it loud 
enough to be effective, without being so loud as too seiiously to 
startle the animals. Similaily, the electric shock was stiong enough 
to foice the animals to cross piomptly and yet was the minimum 
intensity which could be depended upon to have this lesult. Another 
factor of unknown influence is the effect of distribution of effort. 
Only the one proceduie, 50 trials a day, was used Similarly, the 
lelation of the length of time between successive tiials is unknown, 

Only one more of these factors will be mentioned liere: the nature 
of the response. The ciossing of the fence was a gioss bodily move¬ 
ment of which any normal lat is capable It was not requiicd that 
the animal should cross the fence in any particulai manner, but 
merely that, upon leceiving the warning stimulus, it sliould quit the 
side upon which it happened to be and get itself entirely ovei the 
fence (Occasionally the tail, or a part of it, icmained on tlie 
quitted side, but a concession was made on this point. If only it 
remained the rat was consideied to have crossed and it should be 
noted here that the rats did not appear sensitive to the shock when 
only the tail touched the electrodes ) Had a more complicated or 
difficult response or svstera of responses been required of the animals. 
It is quite probable that they could not have associated stimuli sep.i- 
lated by so long an interval 

A numbei of miscellaneous obseivations arise from examination of 
the data The "warming up” effect is frequently demonstrated 
The number of crossings made during the first dozen or 20 trials 
of each day is decidedly lower, usually, than tliac made during the 
remainder of each day’s 50 trials. 

Ceitain lats, as for example Rat I, learned fiist to cioss in one 
direction, and only later learned to cioss in the otlier. Rat A, on 
the other hand, after crossing frequently m both diiections, for a 
time ceased crossing fiom left to right and only crossed from light 
to left (end of fifth day). Usually, howcvei, a rat made no distinc¬ 
tion between the two halves and crossed, if at all, fiom eilhei indis- 
ciiminately Rat B always distinguished between the two halves as 
has been alieady noted 

Tile conflict between jumping and crossing has been mentioned 
above in connection with Rat E, but it was also noted m othci cases. 
This conflict was of a soit not easily rccoided in an objective manner 
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and yet it often was apparent to the obscrvei Ii oLcuiicd as a 
tiansitional stage. Aftei the usual pciiod of cflorts to escape, occui- 
ring as much between tnals as duiing the mteival following the 
buzzei, came often a st.igc dining which the animal rested quietly 
until tJic buzzer sounded and then stalled jumping Following this, 
and before the occunence of ficqucnt crossing, the animal upon 
hearing the buzzoi sometimes would hiace foi a juinp and tlien 
appaiently inlubit it and perhaps appioach the fence instead Occa¬ 
sionally an animal \vould look upwaid and then lowei its head and 
appeal to look acioss the fence but make no other movement in 
either diiection 

The pioblem of abiupt learning dcscivcs attention. Tliosc of the 
Gestalt school have mterpictcd learning, in certain cases, as being 
a flash of insight rathei th.in a gi.idual pioccss With many of the 
rats tested, a long period duiing which gradual piogicss could be ob¬ 
served piecedcd mastery of the piohlcm. Fiist the would 

be abandoned. Then, perhaps, behavioi of the “2" variety {2fi, 2b, 
2 l, 2d, 2e) would appeal, indicating that the buzzer was beginning 
to play a pait in the determination of the animal's bcliavioi Tlicn 
would follow icsponscs of the “3” vaiiciy. Tlic subject would turn 
towaid the fence and almost, but not quite, leap acioss upon heiiung 
the sound Next it would actually cioss occasionally, and, finally, 
tliese crossings would become frequent and consecutive foi a numbci 
of trials. Theie were, howcvci, rats which learned suddenly, if wc 
arc to judge fiom the tables. Rat N is the outstanding example. 
Its first crossing was not picccdcd by anything but jumping, and it 
made 9 consecutive ciossings with no picUminary behavioi being ic- 
corded except one "io, one Zb, and one dc. In the opinion of the cx- 
perimcntei, nevertheless, no Icainiiig, not even that of Rat N, was 
sudden or could by any stietcli of the unagination be desciibcd as 
indicating a flash of insight As stated above, the tables lepie^cnt 
a condensed version of the notes and include only the most clear 
and obvious observations. CciLiin foims of behavioi could not be 
obseived so leliably and were, tlieiefoic, omitted fiom the tables 
One of these was the “biacing" behavioi occasion.illy seen duiing 
the trials before an animal stalled ciosbing. It was a veiy slight 
movement which, if cxaggciatcd, could he dcscuhcd as luincliing tlic 
back and drawing the feet close to the body. Usually at this lime tlic 
head was lowered and the nose almost touched tlic tods. An .in- 
thropomorphic obseiver would have said that tlic sound had made 
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the animal feai that a shock was about to follow Another point 
not brought out m the tables is the efEect of tiaining upon the speed 
with which the animal ciossed when given the shock. This speed 
was not measured and thus too much weight cannot be given to the 
observation Nevertheless, it often seemed evident tliat the speed 
increased consideiably, and this increase usually occurred duiing the 
tiials preceding the occurrence of crossing in response to the sound 
Pci haps the sound stimulus came to have an acceleiating effect upon 
the lesponse to the shock Taking these various symptoms alto¬ 
gether, the expeiimentei could ficquently predict successfully that 
the animal was nearing masteiy of the pioblem In otlier vvoids, 
leaining piogressed giadually rathei than suddenly, and this gradual 
piocess could be detected even though theie were noted only such 
gioss movements as could he observed by the expciimentci visually. 
Unquestionably, theie weie other evidences of incipient learning 
which entnely escaped obseivation. 

The learning piobiem used in tins experiment was quite simple 
as compaied with those usually employed with mammals It may 
be inquiied whether or not it can be desciibed in terms of the condi¬ 
tioned lesponse Supeificially it simulates a conditioned response 
and one might be tempted to diagram the behavior modification 
thus 


,.p^croSBlng Uie ronso 


.^(non-loooBotor) 


I( IS evident that if this diagram correctly repiesents the process, 
the response of crossing must be the same response whether made as 
a result of the shock oi of the sound stimulus In the opinion of the 
expeiimcnter this was nevei the case Ciossing in lesponse to the 
shock and ciossing m lesponse to the sound weie diffeient behavior 
patteins They had little in common except that they wcic m.ide by 
the same animal, using the same foui legs, etc, and except that both 
responses succeeded in tianspoiting that animal fiom one side of the 
fence to the other Unfoitunately, motion picture data in support 
of this oiiinion cannot be offered. The icsponse to the sound was a 
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smooth, uninirried, thougli fast, movement It was a clean, neat 
jumping of the fence following the sound stimulus vvitliout hesita¬ 
tion and yet without haste. Little energy was wasted, the rat raising 
Itself just high enough to clear the low fence This differed radi¬ 
cally from the ciossing in icsponsc to the shock The lattci was 
usually jerky, sometimes almost hesitant, involving one or more vciy 
lapid removals of the feet fiom the lods bcfoie the lat sciambled 
ungiacefully over the fence. Much encigy was wasted and the 
movement suggested lather fiantic, but somewhat inefficient, haste 
Response to the sound involved a steady push of the feet which tlncw 
the animal over the fence The response to the shock was a jeiky, 
hasty hop. The effect of the two icsponscs was the same but the 
ncuromusculai mcclranlsm employed was ccUainly not identicul The 
statement that the icsponsc oiigmally aroused by the shock was, 
after tiainmg, aroused by the sound is fallacious. The tiaimng cci- 
tainly modified tlic animals’ bchavioi, but the ncuiological basis of 
that modification was suicly not that indicated by the conditioned 
response diagram. 

It IS not contended that it is impossible to iciluce Icnining to 
teims of the conditioned response Hut, if tins reduction is possible, 
It must involve moie delicate methodology than hcic employed. The 
Icfuning hcicin obscivcd is not rcduccablc to one or two conditioned 
responses. Perhaps it is rcduccablc to a nuiltitudc of them, supei- 
imposed and interacting, and detectable only by means thus fni un¬ 
developed. 

Conclusion 

It is evident that when the intcival bctM'Ccn the two stimuli was 
twenty seconds oi less, the icsponsc to the sound stimulus was cle.iily 
altered, there becoming attached to it a bchavioi pattern which 
yielded the same end-iesult (that of getting the animal acioss the 
fence) as that produced by the shock We can conclude that with 
most white rats the response to one stimulus can be alteicd as a le- 
sult of the regular presentation of a second stimulus one, ten, and 
even twenty seconds later. Wc can conclude fuithcr that, in tlic 
present situation, the icsponsc is not aLtcicd when an inteival of tlmty 
seconds separates the two stimuli. 
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LA PLUS GRANDE DURltE DE L’ASSOCIATION CHEZ LE RAT 

BLANC 

(Resume) 

Le tenne “association span" (la plus grande durie de I’association) est 
defini comme “la dur 6 e qui, poui un eapice ou Individii donn 6 , est le maxi¬ 
mum qii’on peut introdiiire entre n’lmporte quels deux stimuli sans la perte 
de lent association, [’association de deux stimuli veut dire seulement que 
le comportement dans la i^ponse ft I'une de ceux-ci eat modifie comme 
resultat de la proximiti teraporelle dc I’autre” On a teste les rats indi- 
vlduellement dans un compartiment sepaiS en deux moiti^s egales par unc 
barri^re pen elev 6 e Le ptanchei s'csC compost d'une grille 61ectrisee et 
I’animal a pu recevoir un choc n’lmporte ou sur le plancher La partie 
siiperieure de la barn^re s’est compose de deux petits batons pni alleles 
servant d’61ectrodes Quand I’animal a re^u un choc, il n’n pu terminer 
cette stimulation que par un saut par-dessus de la baiii^re On n’a electrise 
que la moltie du plancher ft la fois. La partie sup 6 riciirc de la baniftic 
a 6 t^ toujoura electns^c, en sorte que I’ammal n’a pu s’y idfugier Unc 
petite pdriode preliminaire d’entrainement a sufli poui 6 tablir unc leponse 
trfts uniforme au choc celle de sauter par-dessus la bnrriftic Ensuitc 
on a commence ft faire etablir I’association On a fait sonner un timbie 
clectnque letentissant pendant une seconde Apifts un intervallc (lequel 
a vane en longueur avec les divers groupes dcs animaiix employes) on a 
administre le choc et I’animal a saut^ par-dcssus la baiiiftre Cc pro¬ 
cessus a etc r 6 p 6 te avec de phis longues durees entie chaque repetition 
Enfin, si I’lntervalle employ^ n'a pas etc trop long, le rat est venu sautci 
par-dessus la bariiftic cn reponse au timbre et ainsi a evitd le choc On 
a adopte comme ciitftre de I’appientissagc six sauts consecutifs en reponse 
au son et avant le choc Les stimuli employes ont ftte definis assez exacte- 
ment et on a gouverne le temps ties piecisement par I’emploi d’un m 6 - 
canisme dectiique compIiqu 6 gouveine par un moteur synchione ft courant 
alternc Les resultats indiquent que I’accroisscment de la longueur dc 
I'intervalle qui separe les stimuli augmente la difhciiltd de I’association, 
mcsui^s ou par le pouveentage des animaux qui sent arrives au entire ou 
par la diiree de I’entramcment exigft Le critftic a ete atteint pni tons 
les animaux entraines avec un intervallc d'une scconde, pai qiiatre des 
cinq entraincs avec un intervalle de dix secondes, par six des dix en- 
trainfts avec un inteivalle de vingt secondes Pns un des rats entrnlnes 
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avec iin mtervalle de trentc seconclcs n’a atteint Ic cntcic ni meme a fait 
cle grands progres Dans Ics conditions iniposcos, la durcc de I’associntion 
chez le rat semble ctre moms d'unc demi-miiuite I.’cxpenmcm.Ueni note 
Ic fait qiie Ic saiit pai-dcssiis la bainfire cii r6|)onsc an son et le sniit cn 
ripQiise au clioc out pnru clre tout A fait dissemblalilcs nunlitntivcment 

Warntr 

DIE ASSOZIATIONSSPANNE DKR WniSvSl'N KA'U’EN 
fRcfcrat) 

Der Ausdnick Assoziationsspanne ^v^nl tlefmieU nls ")cnCT Zeitabschnut, 
dec fui cm gegebenes Individiiiim oiler ciiic Ait, das Maximum darstcllt, 
das 7wischcn irgciid 2 wci Rei7cn eiiigcschaUet werdcn kann, und tiotzdcm 
noch cleren A&soziation znlassi, untci Assozintioii zwciei Keizc versielit 
man lediglich, class das VerhnUen in der Reaction nuf cmen dcrsclben 
veianderc wnide, nls Eigcbnis der zeitllclien Naclibaiscliaft dcs andern ” 
Die Ratten wiiiden einzein in einem Abteil geprnft, das diircli einen iiie- 
deren Zaun in zwei gleicbe Ilalflen gcleilt wai Eine clektrisierbare 
Platte bildete den Boden, und clem Tier konnte in jecicin bcliebigcn Punkt 
lies IJodens cin elektriseher bclilag verset/t werden Der obcic Rand dcs 
niederen Znuncs bestand aiis zwci parallcicn Stnngcii, die als Elcktroden 
dieiiten Wenn dem Tier ein Sching vcisctzt wuidc, konnte cs dei Reizung 
mil durcli eineii Sprung iilici den Zaun cntlliclicn Zu ciner bcsinuiiUcii 
Zeit wnrde nur die eine ilalfte des Bodens clektrlsicrt Der obere Rand 
ties Zavmes wai immer clcktrisiert, sod.tss das Tiei doit keinc Zuilucltt 
fand. Es gcniigtc cinc kuizc Obiingsycit, um cine nuffnilende Glciclifonnig- 
keit in tier Reaktion nuf den Sclilag zu erzeugen namlicli Hast iiher den 
Zaun Dann bemuhle man sicli, eine Assoziation hei/iistcilcn Em Iniitci 
Summer gab ein Signal, das eine Sekiindc dnucitc Nacli cinem Intervall 
(das bci den verscluedcncn Ticrcu hinsIclitUcli der Lange vauicite) wiudc 
tier Schlag versetzt, und daa Tiei sprang uber den Zaun Dieses Ver- 
fahren wurde mit langcn Pausen zwisclien je zwei Versiielicn wledcrholt, 
Schliessl'ich, wenn das benutzte Intervall niclit 711 lange war, begann die 
Ratec als Reaktion aiif ilen Summer uber den Zaun zu springen imd 
vermied den Schlag Seeks nacliemanderfolgcnde Sprungc als Reaktion auf 
den Ton und vor dem Schlag wurden nls Kiitcriiiin des Leinens nuf- 
gefaast Die Rcizc wurden zicinlich cxnkC dcHnierl und wurden /culivh 
genau abgemessen, indem man einen sorgfallig nusgeaibciteten clcktiischcn 
Zeitmesacr einschaltete der diiich einen synclironomen AC Molorcn 
reguliert wurde. Die Ergebnisse zeigen an, dnss emc Vcrlangcnmg des 
Intervalis, das die Reize von cinander aliRrcnztc, die Scliwicrigkeit der 
Verassoziierung vergrossert, die entweder (lurch die Prozent/alil der das 
Kriteruim eireichenden Tiere, oder dnrch die notwcndiRe Ubnngszclt 
gemessen wurde Das Knteiium wurde von alien crreiclit, die init einem 
Zeitintervall von einer Sekunde trninicrt wurden, aber niii von viereii der 
funf deren Cbiingsintcivall zehn Sckiinden betnig, und von sochs dei zebn, 
die einem zwtmzig Sekunden Intervall unlciworfcn wuidcii Nichl cine 
einzige der zwanzig Ratten, deien Imervall dieisnR Sekunden betuig, 
errcichte des Kriteritim, odet wiesen irgend welclien Fortsi.lu iit nuf in 
dieser Iliiisicht Unter cicn aufeilcgtcn Bcdingiingcn solieinl die Asso/i- 
at'ionsspnniie weniger nls cine linlbe Mimitc zu sciii Dei Veisiiclisleiter 
stellte die Tatsnche fest, dass das Oboispringcn dcs Zniints nls Reaktion 
nuf den Ton und dasjeuige als Reaktion tivif den clekti ischen qualuativ 
ganz imgieich waron. WarnPR 



AN EXPERIMENTAL SEARCH FOR THE "CONDI¬ 
TIONED RESPONSE"*! 

From the Animal Labot atory. Department of Psychology, 
Columbia UtiivcisUy 


Lucien H Warner 


While conducting experiments on the association span of the white 
rat (1) the wiiter fieqiiently obseived behavior modification of a 
sort which one is tempted to desciibe as a simple conditioned le- 
sponse Rats pioved able to piofit by the fiequcnt repetition of a 
warning signal (loud buzzei) which was always given one second 
before an clectiic shock transmitted to the animal through the flooi 
on which It stood. Before training, the animals paid no appaient 
heed to the buzzer Aftei consideiablc tiaining lliey would leap 
over a low fence and off the about-to-be-clectiified section of the 
floor m icsponse to the sound and befoie the shock was given It 
might be supposed that this simple case of learning would admiiahly 
fit the conditioned lesponse formula The fence-jumping icsponse 
was oiiginally given oiily to the shock, Aftei training, the sound 
seemed to arouse this lesponse Thus one is tempted to teim the 
sound a "substitute stimulus” But if this desciiption is accuiatc 
the ciossing of the fence in response to the sound must be ulentical 
with the crossing in icsponse to the shock. The wiiter was per¬ 
suaded that this was not true. To quote 

"The icsponse to the sound was a smooth unluiiricd though 
fast movement. It was a clean, neat jumping of the fence fol¬ 
lowing the sound stimulus without hesitation and yet without 
haste Little eneigy was wasted, the rat laismg itself just 
high enough to clear the low fence This differed radically 
fiom the crossing in response to the shock The latter was 
usually jeiky, sometimes almost hesitant, involving one or more 
very rapid removals of the feet from the rods befoie the int 


^Accepted for publication by C J Waiden of the Editorial Board and 
received m the Editoiial Ofhcc, December 22, 1931 
Tart of a project carried out by the author as a National Reseaich Fel¬ 
low in the Biological Sciences under the sponsoiship of Piofessoi C J 
Warden of the Animal Laboiatory, Depaitment of Psychology, Columbia 
University 
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scrambled iingiacefully over the fence Miicli eiicrRy was 
wasted and the maveinent suggested rallici friiiuic but some- 
what ine/Jicient haste Response to the sound involved a steady 
push of the feet which threw the animal over the fence The 
response to the shock was a jerky, hasty hop The effect of 
the two lesponscs was the same but the iicuromiisculai mecha¬ 
nism employed wns certainly not identical" 

Nevertheless, this opinion of the ohsetvci came', no great weight 
since the two lesponses had some elcmciitb in common, and it might 
well be maintained that anothei obseivcr would Imvc given quite a 
diffeient inteiprctation of the bchavioi 

It seems worth while, then, to sxibmit a icpoit of other experi¬ 
ments conducted in an effoit to devise a situation which would yield 
bchavioi modification which could tiuly he dcscubcd as a single 
"conditioned response ” 

Situation I —15ox 

The rat was placed in a box 9 indies long, 4)4 wiilc, and 
high. The floor of this box consisted of an clcttnc grid. The ceil¬ 
ing was formed of mathematical celluloid, above wliicli was mounted 
a 100-watt Maxda lamp. Also above it was mounted a 2.5-voU 
lamp operated by a dry cell. This box was that dcsciibcd and pic- 
tuied in the article cited above (1) except that theie was no fence 
dividing the floor into two halves The soutce and nature of the 
electric current supplied to the grid has also been dcbciihcd, as has 
the timing mechanism for contiolling the picsentntion of stimuli 

It was planned that an elcctiic shock of one second’s duiation 
should be the primary stimulus The icspon.se to be conditioned 
was whatevei one the rat noimally made to the shock Tlic second¬ 
ary, or to-bc-substituted stimulus, was to be the light furnished by 
the 100-watt lamp which was to flash on for just one second. The 
2.5-volt lamp remained lighted throughout to permit the experi¬ 
menter to observe the animal 

1 First, four animals weie trained sepaiatcly under the following 
procedure. The light flashed on foi one second, tlicn followed a 
one-second intcival, then the grid was clcctuficd foi one second 
This sequence constituted a “trial” The mtcival hetween tiials 
was 18, 20, or 22 seconds, which of these being dcteimincd by 
chance. It was supposed that this rva<5 an ideal situation foi condi¬ 
tioning. The light and the shock appealed to be the dominating 
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Stimuli because of their intensity and because they were given against 
a uniform baclcgiound, i c., there were no distraction or confusion 
stimuli. After a sufficient number of tiials the response given origi¬ 
nally to the shock might be eliatcd by the presentation of the light 
alone, the shock being entirely omitted Every 20th tiial was such 
a “control” presentation 

Results There was no response uniformly made to the shock 
Sometimes the rats jumped, sometimes they ran about, sometimes 
they mciely lifted their feet gingeily. Thus there was no clear-cut 
response to be conditioned However, before the end of the 100 
trials which were given to each animal in a single seiies the light did 
seem to play a part in the situation It often stined the rats to 
general activity, whereas during the period between tiials they were 
often inactive 

2 For the next four rats (no animal was used in moie than a 
single expeiiment) the piocedure was vaiied in an effoit to secuie a 
single specific response to the shock The duration of the shock was 
reduced to second and a preliminary senes of 100 trials with the 
shock only was given the day befoic the presentation of light fol¬ 
lowed by shock. 

Results By the end of the preliminary 100 tiials the lesponse 
of each animal had become more steieotyped Exploration and 
escape efforts had almost ceased When shocked, they no longer 
jumped high with head and foiepaws up in an attempt to get through 
the celluloid ceiling Instead, they made a senes of two oi thiee 
rapid hops with head loweied so that the nose almost touched the 
grid The hopping ceased with the. termination of the sliock, but 
their respiiation, accelerated by the shock, letuined to noimal more 
gradually. Apparently a very specific lesponse had been discovered 
but the results of the efforts to condition this response were disap¬ 
pointing. The animals were given 1000 trials, 100 per day, with 
the light preceding the shock by one second At no time, either in 
the regular or in the control tiials, did the lats give the hopping 
reaction in response to the light On the contrary, when the light 
was given they usually loweied their heads, and crouched tensely. 
True, one rat breathed lapidlv in response to the light just as it 
originally had done only when the shock was given But the other 
rats usually did the reverse, holding their breath for the light, 
breathing rapidly after the shock 

3 Four rats were then trained exactly as were those in the pre- 
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ceding experiment except that a loud buzzer was substituted for the 
light. 

Results These animals began to respond to the sound during 
the first 50 trials, whereas tliosc of the preceding experiment paid 
no evident attention to the light until after 120 Liials had been 
given. Otherwise tlicrc was little diffcicncc. One of these rats fre¬ 
quently squeaked for the shock and soniclimcs in appaicnt response to 
tlie sound and before the shock Otliciwise no sign of conditioning 
was noted. 

4 Four rats weic tiained as in the preceding experiment except 
that the sound and the shock were contiguous in time instead of being 
sepaiated by a one-second interval. Again there wcie no signs of 
conditioning altliougli 500 trials were given to thcee of the lats and 
1200 to the fouith, which at one time showed vague promise of be¬ 
coming conditioned. 

Having failed to transfer the icsponsc fiom the shock to tlic to- 
be-substituted stimulus with any of these 16 lats, we abandoned 
this method. 

Situation II— Tub Susprndpd Cagr 

It was thought that, even though no gross motor response had 
been conditioned, perhaps some less easily detected icsponsc had been 
or might be. The breathing uitc, m scvcial eases, .‘.cemed to have 
been obviously altcicd by the tiaining. An cffoit was therefore 
made to construct a device which would detect and lecorJ move¬ 
ments which might escape the cxpciimcntci’s unaided obscivation. 

A small box was constructed of three pieces of mathematical cellu¬ 
loid and two sheets of copper. It is shown in Figuic 1 The two 
curved pieces, shown sliadcd in the figuic, were coppci The two 
shield-shaped sides and the square liJ were celluloid. The coppci 
sheets were cut with tabs which fitted into slits cut in tlic celluloid 
and were bent over. The lid was hinged and could be opened for 
the insertion and removal of the animal or fastened sliiit to pievent 
Its escape. This cage was suspended (sec Figure 2) /from the four 
uppei coiners The two copper sheets sewed as clecti odes Because 
of the shape of the cage, the smoothness of its walls, and the force 
of giavity, It was impossible foi a rat to avoid making contact with 
both copper sheets continuously. It could not avoid contact with 
the two electrodes The gap between the two coppci shcot'^ (at the 
bottom) was ^ of an inch. This was too nanow to aflord the 
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FIGURE I 
The Suspended Cage 


rat a means of escape and yet wide enough to prevent the rat’s 
fouling the electrodes and, through the resultant short-ciicuit, escap¬ 
ing the shock Other dimensions of the cage were as follows • 
width of copper sheets, 5 inches, distance between the two copper 
sheets at top, 4^ inches, maximum width of celluloid sides (sliield- 
shapecl), 6 inches, height of sides, 8 inches, distance between top of 
cage and point at which copper sheets begin to cuive inward, 4 
inches. 

As shown in Figure 2, this cage was suspended inside a box The 
four wires suppoiting the cage converged at a point 10 inches above 
It and the single wne passed thiough a small opening in the top 
of the box and was attadied to the ccntei of a lubber diapluagm, 4 
Indies in diameter. This diaphragm was stietched across the larger 
end of a funnel which was fiimly mounted above the box Fiom 
the small end of the funnel theie lan a lubber tube which was .it- 
tached, at its othei end, to a Maiey tamboui m anotlicr room The 
tamboui recorded on a kvmogiaph which is indicated in Figure 3 
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FIGURE 2 

The Suspended Cage in Position 


Thus, even a slight movement made by a lat in the suspended cage 
was recorded on the smoked paper of the kymograpli. The box m 
which the cage hung was constructed of wood and lined Avith heavy 
grey cardboard It was 26 inches in height and 1 foot squaie (in¬ 
side dimensions). When suspended and containing a rat of avcuige 
weight, the top of the cage was about a foot below the ceiling of the 
box Mounted on the floor of the box, as shown in Figure 2, wcic 
two 100-watt Mazda lamps, so placed that ihc light fiom them was 
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Wiring Diagram 

thrown through the celluloid sides of the suspended cage and di¬ 
rectly on the rat The centers of these lamps were separated by a 
distance of inches Attached to each of the two copper sides 
of the suspended cage was a wire. These led to binding posts on the 
wall of the box and thence to the electrostimulator The wires from 
the binding posts to the suspended cage were arranged in such a 
manner that they interfered hardly at all with any vertical move¬ 
ment of the cage and yet served to counteract any tendency for the 
cage to rotate on its vertical axis The lattei function was impor¬ 
tant since such rotation would have placed the opaque copper side of 
the cage between the lamps and the rat and it would also have in¬ 
terfered with the experimenter’s observation of the animal The 
arrangement of these two wires is clearly shown in Figure 2 In this 
figure the front wall of the box has been removed (as it could be 
for insertion and removal of the rat) In this front wall was cut 
a small window (6 inches in width and 1 inch high) through which 
the animal could be watched. The window was covered with wire 
screening painted white Since the illumination was entirely from 
within, the animal was clearly visible to the expeiimenter, while the 
latter, being in nearly complete darkness, could hardly have been 
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seen. (This technique of obseivation was followed with nppropiiatc 
modifications m all the woik icportcd in this article ) Not shown 
in Figure 2 I’s the 2 5-voit pilot light which was mounted on the 
ceiling of the box m the middle of the front side. Tins remained 
lighted continuously, wheicas the two lOO-watl lamps only flashed 
on occasionally as stimuli. Suspended mimed lately above the box 
was a buzzer which in some expeiimcnts replaced tlie 100-watt lamps 
as source of the secondary stimulus. 

Since the wiring in this set-up diffcis in some respect fiom die 
arrangement used previously (1), it seems best to publish another 
diagiam. (Figure 3), Located m the expeument room (m which 
was the box with suspended cage) were two switches, X and Z The 
ioimer set tlie appaiatus into opciation foi a given tiial and the 
lattei reset it in picpaintion foi the succeeding timl. E, in the dia¬ 
gram, represents the shock stimulus, i c., the two copper electrodes 
forming walls of the suspended cage S leprcscnts the sccondaiy 
stimulus, the buzzei m certain expeiimcnts and the two 100-watt 
lamps in others. It will be noted that the opening of key X gives 
tile secondary stimulus and at the same time releases a pendulum 
which, after an adjustable inteival, tciminatcs this stimulation. At 
the same time that it tciminatcs it, it also staits the chronoscalc, and 
this device, again after a prcdctcimincd interval, gives tlic piimary 
stimulus (shock) and simultaneously releases the second pendulum 
which terminates the shock one-half second latci. The moment at 
which each of these stimuli is given is iccoidcd on the kymograph 
lecoid by electric markers appiopnatcly wned. In tlic small bit of 
record shown in Figure 3 the lowci line lepiescnts the secondary 
stimulus (which is always given fiisl), the middle line represents 
the electric shock, and the upper line is that made by the tambour 
operated by the lat’s movements m the suspended cage 

The suspended cage and associated recording devices as originally 
constructed did not record the animal’s breathing entirely satisfac¬ 
torily. It was both too sensitive and iiisufliciently sensitive. When 
the rat was quiescent and breathing normally rCvSpiration was not 
recorded at all, the kymograph recoid being a straight line. Al¬ 
though the suspended cage was as light as it could well be built 
and still be rigidly constructed and bear two clectiodcs, it neverthe¬ 
less possessed sufficient inertia to dampen the effect of the very blight 
respiratory movement Lnboied breathing, however, made a faint 
record when the animal was otherwise quiet Obviously, a more 
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sensitive arningoment would be requiied to differentiate clearly 
changes m breathing. On the other hand, the apparatus 'was so sen¬ 
sitive that the violent movement of the animal in lesponse to shock 
quite obscured any othei movement miade at the same time oi foi 
2 or 3 seconds thereafter Even though the rat remained quiet after 
a single violent movement, the system remained m vibration foi a 
brief period Subsequent alterations of the apparatus may ovcicome 
these defects. But, even as constructed, the device was of service if 
only because it provided an objective record of the rat’s movements, 
free from any interpietation (or misinterpietation) by the experi¬ 
menter 

A compaiison of tlie experimenter’s notes of the lats’ behavioi 
with the kymographic record of that behavior was helpful in several 
ways. It enabled one to determine rather exactly the moment when 
each of the rat’s observed movements was made and to relate these 
movements to the time of presentation of the stimuli (since this was 
also recoided on the kymogiaph). And, as mentioned above, it en¬ 
abled the obseiver to secure an objective check upon his observations 
as to the nature and the violence of the several movements. As a 
matter of fact the kymographic record added little in the way of new 
data since it brought to light little not detected visually and since it 
uniformly verified the visual observations. It is hoped, however, 
that in later work the method can be so lefined as to yield data on 
the animals’ behavioi which cannot be secured by unaided obser¬ 
vation. 

I. At first, light was used as the secondary stimulus. The two 
100-watt lamps would flash on for one-half a second Then would 
follow an inteival of one second which was teiminated by the shock 
stimulus which lasted for one-half of a second. The interval be¬ 
tween consecutive trials was 20, 22, or 24 seconds, as determined 
by chance Fifty trials were given each day and the 20th, the 29th, 
tile 40th, and the 50th trials were controls. In these four trials 
each day the light stimulus was not followed by shock Prior to the 
training each rat was given five piesentations of the light alone The 
first presentation appeared to accelerate the bieathing of two of the 
rats Otherwise no response was observable 

Results Five rats were used Each of these always lespondcd 
to the brief electric stimulation by a scampering movement which 
produced a violent displacement of the stylus of the Matey tambour 
During the flist day or two each made many efforts to escape from 
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tlie apparatus. But ucitlier these nor any other observed movements 
were at first correlated with the presentation of the light stimulus. 
Three of the rats never sho^Ycd sucl\ coiiclation. The fourth, after 
over 200 trials, usually lowered its head and braced its feet upon 
receiving the light stimulus, appaicntly in anticipation of the shock. 
In the control tests it usually raised its head and often shifted its 
feet a moment after the time at whicli the shock was usually given. 
Tile fifth rat, after 150 trials, ficqiicntly raised itself on its hind 
legs and tiied to push its way out when the light was given but 
rarely did so between trials. Since othci experiments, using sound 
instead of light, which weic being conducted simultaneously, were 
yielding more uniform results, the light experiments weie abandoned 
at tins point The three rats whose behavior seemed entirely un¬ 
affected by the light may have had impaired cycsiglit Tliey did not 
appear to be blind, howevci, and, since the light stimulation was of 
considerable intensity, it is probable that the cause for their lack of 
response to it must be sought elsewhere. 

2 The next experiments were conducted exactly like those witii 
light except that the buzzci replaced the 100-watl lamps. The 2 5- 
volt pilot lamp remained lighted throughout as before. Tlie intci- 
val between tlie two stimuli was again one second The five pre¬ 
liminary presentations of the sound stimulus alone before training 
the rata produced a more definite response than had such tests with 
light. It was a slight jerk of the body, vaiying in dcgice fiom one 
individual to another, and a holding of the bicntli for 2 or 3 seconds 
It was alsvays far less violent than the icsponsc given to the 40-volt 
shock later used. It was interesting to note that this response to 
the buzzer in every case died away, cither during tlie five presenta¬ 
tions alone or during the early training trials. As will be seen, the 
sound came to affect the animals again after many repetitions just 
before shock But prior to this, some process (experimental extinc¬ 
tion or negative adaptation) had apparently rendered the buzzer 
temporarily ineffective 

The behavior of the animals used in this experiment will be re¬ 
ported in more detail In the accompanying tables (Figuic 4) are 
indicated the 50 trials of each day’s senes. Beneath each, and oppo¬ 
site the day in question, is shown by a numcinl what behavior, if 
any, was detected following the sound and before the shock was 
given in that tiial. An undcilinc indicates that, during the between- 
trinl interval preceding, the rat had been making an effort to escape 
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from the cage There is an extra space (labelled c) after each con¬ 
trol tn.al and in this column is noted whatever behavior the animal 
made at the time the shock would have been given had it not been 
a control trial. 

The numerals used and the behavior indicated by each are as 
follows 

1 Jump An escape effort. 

2 Raising on the hind feet Tliis is less violent and has the ap¬ 
pearance of being exploratory 

3 Raising the head but keeping the four feet on the electrodes. 
This seems to be an abbreviated form of 2 

4. Body-sivay Sometimes should be called shoulder-sway. The 
weigiit IS shifted from one side to the othei Usual peiiodicity of 
about 1^4 second, d.v 

5 Head-sway Usually with the head lowered and at about the 
same latc as the body-sway. 

6 Accelerated, or labored respiration. Sometimes detected visu¬ 
ally, sometimes audibly also, and sometimes recoided on the kymo¬ 
graph 

7. Holding of the breath, or deceleration of respiiatton 

8. A cry, squeak, ot '^cluttering/' the animal having previously 
been silent; or the rate of such sounds suddenly altered (usually 
accelerated) 

9 Lowering of the head and biacing of the feet, 

0 Sudden cessation of some miscellaneous activity such as "chit- 
tenng” scratching turning about or laising on hind feet 

Of these forms of behavioi only 1, 2, and 4 were always recorded 
by the kymograph Whether the others were recorded depended 
both upon their violence and upon whether they occuried when the 
animal was otherwise quiet. 

Again It must be emphasized that m the tables these numerals 
always refei to the behavior which immediately followed the sound 
stimulus. If such behavior occurs only, or almost only, at that time 
we may presume that the sound stimulus iwas a cause Inasmuch as 
the only behavior which occurred at all frequently at other times 
(except, of course, the scampering response to the shock) consisted 
of escape efforts and their occurrence is always indicated by the 
underlining of the space foi the next following trial, the reader can 
judge for himself whether a behavioi pattern is initiated by the 
sound Let us take rat XD as an example Duiing the first 50 
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trials it raised itself to its hind legs on five occasions immediately 
following the sound stimulus. But it is noted that on four of these 
occasions sucli escape efforts had also immediately pieccdcd the trial. 
Certainly, here is no evidence that the animal responds to the sound 
by rising to its hind legs. But duiing the last 25 tiials of the sec¬ 
ond day the animal does not once show such behavior between trials, 
while on six occasions it docs so immediately aftci the sound is 
given We suspect the sound of playing a pait in initiating tins be¬ 
havior and, at the same time, we note other evidences that the sound 
IS becoming a factoi in the detcimuiation of the animars behavior 
On five occasions it holds its breath at the sound stimulus. 

The days of training after a form of beliavioi had become quite 
stereotyped liave been omitted fiom the table since they would be 
almost repetitions. For example, rat XA made records on days 5, 
6, and 7 almost identical with its record on the fourth day. 

Results. It IS suggested that the table (Figure 4) be followed 
m conjunction with the verbal description 

Rat XA at first made many effoits to escape fiom the cage. As 
the table shows, it was frequently on its haimches when the buz'iec 
sounded and remained in that position (2) until the shock When 
the shock was given it regularly dropped to all fours. During each 
of the control tests of the fiist and second days it merely continued 
whatever activity it was engaged m. On the second day, however, 
the buzzei was definitely responded to, both by raising the head and 
by acceleiated respiration. This rat practically always bieathcd 
rapidly in response to tlie buzzer on the tliiid day and in tliree of the 
four control tests its breatliiiig gradually returned to normal wlien 
the shock failed to be given after the one-second interval. On the 
succeeding 200 trials the animal’s behavior was quite uniform* ac¬ 
celeration of respiration for tlie buzzer, followed by deceleration 
after the shock, or, in the control tests, after the moment had passed 
when the shock was usually given 

Rat XB tried persistently to escape during the first 28 trials 
After this it lemained constantly on the floor of the cage wlieic 
Its only pronounced movement was a liead-sway—which was given 
ojily after the buzzer was sounded and ceased with the shock La¬ 
bored respiration ficqucntly accompanied this movement. I'hc 
fourth, fifth, and seventh control tests suggested th.it the lat "ex-, 
pectecl” a shock In all control periods from the tliird day on the 
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animal held its'breath and usually lowered its head and braced, only 
relaxing after the moment of the “expected” shock had passed 

Rat XC required over two days’ training to end its eseape efforts. 
During these days it chirped rhythmically most of the time. Be¬ 
ginning with Its 19th trial of the third day, it frequently became 
suddenly silent when the buzzei sounded (0) On the fourth day 
this cessation of chirping was usually accompanied by the bracing re¬ 
sponse. The first successful contiol occurs on the 20th trial of the 
fourth day. It relaxed its position and raised its head when the 
shock failed to be given at the usual time From this time on its be- 
havior remained almost uniform 

The escape efforts of XD consisted of raising itself on its liind 
feet and nosing about the lid of the cage At first this behavior oc¬ 
curred mostly during the between-trial interval During the sec¬ 
ond day, however, the animal usually remained quiet during this 
period, but, upon hearing the buzzer, it would stand and attempt 
to push its way out with its nose. The shock always abruptly ter¬ 
minated these attempts Beginning with the later part of the second 
day this behavior was leplaced with another sort. Upon hearing the 
buzzer, the rat would moic fiequently hold its breath and remain 
tense until the shock was given. Occasionally this behavior would 
interrupt other random movements such as turning about in the 
cage, yawning, etc Although in the table the symbol 19 suddenly 
replaces the symbol 1, actually the transition from one to the other 
was gradual The animal instead of meiely holding its breath came 
to brace itself more and more tensely and with head loweied until 
finally the nose all but touched the electrodes at the gap. During 
300 trials the behavior was not further altered to an appreciable 
extent. 

Rat XE made less persistent efforts to escape than did tlie others. 
It also reacted less violently to the shock. During the first 25 tiials 
of the third day the shock was gradually mcieascd to 54 volts and 
It was then more effective, Almost at once the animal adopted a be¬ 
havior pattern which it maintained throughout the remainder of its 
work. When the buzzer was sounded it shifted its weight fiom one 
side to the other in a swaying motion and when the shock was given 
It lifted Its feet gingerly In the control tests, when the shock was 
omitted, it ceased swaying soon after the usual moment for the 
shock 

Rat XF was excessively inactive. Feeble escape efforts occuued 
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on the first two dnys On the third day these efforts, particularly 
the act of standing on its hind legs and nosing about tlie top of tile 
cage, became restricted to the period immediately following the 
sound. The shock did not mteriupt this activity as brusquely as it 
did with the average lat. This behavior was apparently abbreviated 
to the mere lifting of the head in response to the sound Kut on the 
following day even this died out, and, except foi a few half-hearted 
“bracings” for the shock (P), theic is little to leport until the 12th 
day. During this period the rat became incicasingly sluggish in spite 
of the gradual increase in the strength of the shock used. On the 
12th day the head-iaising reappeared and now, wlien a control trial 
occurred, it lowcied its head a moment after the time when the 
shock would liave been given. This behavior continued with little 
variation during the lemaining three days dining winch the rat 
was tested. 

Rat XG anived at a stereotyped form of behavior which closely 
resembled that exhibited by XC. It was the rat which most promptly 
reached a uniform type of response, changing little after the second 
day. 

Rat XH made a pci iodic chiiping sound from the beginning. 
During the thiid clay this became the basis for a pattern which re¬ 
mained uniform thioughout the remainder of its tiials The chirp¬ 
ing would be interrupted by the sound and resumed again soon 
after the animal had settled doAvn after its scampcimg i espouse to 
the shock. In the control trials it resumed its chit ping two or three 
seconds after the shock was supposed to have been given 

Rat XI gave evidence of attention to the sound far cailier than 
did the average animal. During the last 15 tuals of the first day 
it seemed evident that the animal held its bicath when, and only 
when, the sound was given, and resumed normal lespiiation only 
aftei the shock The control tests showed lesumption of noiraal 
breathing aftei the time for the shock had come and gone. During 
the next two days the rat passed througli transition foims of re¬ 
sponse, fiist swaying its head slightly while holding its breath, then 
loweiing Its head and biacing while s^vaying, and, finallv, mcicly 
bracing witli lowered head This behavior remained relatively un¬ 
changed through tlic remainder of the tests. 

Rat XJ fiist showed an mfluencc of tire sound stimulation during 
the last pait of the second day by holding its breath when the sound 
was given This was frequently accompanied by lowering the head 
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and bracing the feet, a combination which became established the 
following day to remain uniform thereafter 

Situation III— ^The Parallel Bars 

When it was evident that in Situation II, as in Situation I, we 
had failed to discover true conditioning (since none of the several 
responses which had eventually become linked with the secondary 
stimulus had been the response given to the piimary stimulus), a 
new situation was devised. Two monelmetal lods, each about l/16th 
of an inch in diameter and 12 inches long, were mounted parallel 
to each other and separated by 1 inch. The mountings were small 
slabs of bakelite, one at each end of the rods They were suspended 
in a horizontal position by wires from the bakelite slabs to the ceil¬ 
ing. To prevent rats from escaping from these rods by climbing 
the wires, two laige pieces of thick cardboard, each with two holes 
cut for the rods, were mounted as shields. The pieces of cardboard 
extended sufficiently above, below, and to the sides of the rods to 
prevent the rat from reaching their edges. The suiface of the card¬ 
board was too smooth to be climbed Thus the only way a rat could 
escape from the horizontal bais was by dropping or jumping to what¬ 
ever happened to be below. Each of the two bars was connected to 
one of the electrodes of the electrostimiilator Immediately above 
the bars, and at a distance of 2 feet from them, was suspended the 
electric buzzer that had been used in the previous experiments. 

Preliminaiy work (witli rats previously used m the suspended- 
cage problem) showed that lats are loath to abandon the bars unless 
they can, when hanging, touch the flooi beneath Sounding the buz¬ 
zer failed to make them leave their perches, but foi a sufficiently 
intense electiic shock they hastily jumped. At the beginning of the 
expeiiment the bars weie only 2 feet above the floor 

1 Each rat was given five sound stimulations while on the bars. 
This caused none of them to jump or make other notable response 
Then lats weie trained with a five-second inteival between tiie one- 
half-second sound stimulus and the shock. The shock was not turned 
off avitomatically, but lemamcd on until the animal had “solved” the 
pioblem On the fiist trial only six of the eleven rats used made 
the response to the shock that the cxpeiimentcr had anticipated, ie , 
that of leaping off the bais. The others solved the pioblcm, at least 
to their own satisfaction, in any of several ways by sitting with both 
hind feet on the same bar and sometimes steadying themselves with 
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a fore paw on tlic cardboard shield; by sitting on a j,ingle bar and 
leaning with the tail on the other (the tail appeals to be insensitive); 
by hanging from one of the bars with cithci the fore or the hind 
paws and finally letting go Wlien the six lats which jumped were 
given further training (10 trials the first day), five of them con¬ 
tinued each time to wait for the shock before jumping, but tlie sivtli 
would jump almost as soon as placed on tlic bars, not waiting for 
eithci sound or sliock. For this animal the bars wcie raised, 6 inches 
per trial, until at a height of 4 feet it awaited the shock The same 
procedure was followed later when three of the othci rats started 
jumping as soon as placed on the bars Of tlie six animals, one 
would never jump off until after the shock, although given 250 
trials Another animal, after the 95th trial, would jump off the 
bars at whatever height the experimenter cared to place them. Na¬ 
turally there was a limit to the height which could be used as it was 
not our desire to injuie the animals. The remaining four animals, 
after from 90 to 140 trials, adopted the quite unifoim babit of rest¬ 
ing on the bars until the sound stimulus was given. Then they did 
not jump hastily off as they did for the shock but hung for a moment, 
usually by the hind paws, and dropped to the ground 

Obviously, this was not the Icaping-oft-into-spacc icsponsc which 
each of these animals always (both befoic and aftci training) made 
in response to electric shock The icsponsc that had been grafted 
onto the sound stimulus had not been snipped from the shock stim¬ 
ulus 

Situation IV— The High Fence 

The final situation to be reported here was not developed deliber¬ 
ately but grew out of a casual obseivation. In the prehnunaiy work 
on the association span (situation described in the first paragraph of 
this article) a fence was used which presented a ratlicr wide gap 
between its lower edge and the monelmetal bars which formed the 
floor of the cage, On several occasions animals attempted to squeeze 
their way beneath the fence rather than to jump it. The fence was 
modified and the work continued without furtlier difficulty from tins 
source. But aftervvaid the fence was rebuilt so as to permit an 
animal to scramble beneath, if it so chose, latlici ilian to leap over 
It Since the animals used wcic not muform In size, the fence was 
so devised tlmt it could be raised for a laigc rat and lowcicd foi a 
smaller one The effort was made to keep as constant as possible 
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the ease with which each of the rats could scramble beneath the 
fence. This could only be accomplished approximately, of course, 
as the results will show. For the average lat the top of the fence 
was inches above the bais which formed the floor, while the gap 
between the floor and the bottom of the fence was V/i inches. 

The tiaining given the animals of this group resembled that used 
with the one-second group as described pieviously (1) Whether 
an animal reached the opposite side of the fence by going over or 
under it mattered not a whit so far as solution of the pioblera was 
concerned. Wiiichever it did, it avoided the shock (if the lesponse 
was made to the sound) oi ended the shock (if it had waited until 
the shock stimulation was given). All eleven of the animals trained 
eventually did learn to avoid the shock foi at least six consecutive 
tiials and usually moic But there was quite a difference in the 
methods employed Five of the animals alwa)^, oi very nearly al¬ 
ways, leaped over the fence wlicther m response to the shock or to 
the sound. It may be that the fence had not been ad 3 Vistecl so high 
foi them (relative to their sizes) as it had foi the otlier animals. 
Two of the animals would go over or under the fence, mdiffeiently, 
and which method they selected did not seem to depend upon 
whether the response was made to sound or shock 
The recoids for the lemaining four animals must be given m more 
detail (Figure 5), The symbols m this table are as follows. 

1 Aborttve or misdirected behavior. This consists of efforts to 
escape from the apparatus by jumping 

\a —indicates tliat after jumping the animal fell to the same 
side of the fence 

1Z>—indicates that the jump carried it across the fence 
2. Undirected behavior, suggesting that the animal hears the 
sound 

2a —indicates that the animal squeaked or “cluttered" having 
pieviously been silent, or that the latc of its sounds was suddenly al¬ 
tered (usually accelerated) 

2b —indicates that the animal having previously uttered such 
sounds rather periodically suddenly ceased 

2c—indicates that the animal quivcicd or that its rcspiiatory 
rate increased 

2d —indicates that the animal ceased quivering oi held its 
breath. 
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2e —indicates that the cinimal ceased some other activity such as 
exploimg or scratching. 

3. Goituil's directed behavior which is, however, nncompleied. 

2a —indicates that the animal turned its head toward the fence 

2b —indicates that it actually approached the fence and was m 
position to leap across. 

3c—indicates that the animal made a feint at leaping across, 
getting at least its forefeet and head above the fence, but then hesi¬ 
tated and withdrew 

4 Correctly directed and completed behavtoi 

X —symbolizes the response of crossing the fence to the opposite 
half. 

The undeilmuig of a symbol indicates that escape effoits had 
immediately preceded. It will be noted that immediately under each 
of these symbols is placed either "o" or “« " The formei signifies 
that on tins trial the animal crossed over the fence, the latter that 
It crossed undei 

During the first 50 trials rat FA crossed over the fence only 6 
limes, 3 of these occuriing at a time when it was making frequent 
efforts to escape from the appaiatus by jumping upward On the 
next 50 trials the rat ciossed after the sound and bcfoic tlie shock 
22 times and on each of these occasions it jumped ovei the fence 
Of the 28 trials when it did not cross in response to the sound, but 
only wlien the sliock was given, it v/ent under the fence 23 times 
In 2 of the 5 exceptional trials it had made a feint at crossing (3c) 
in response to the sound and was poised with foot on fence when the 
shock was given It is evident that FA responded to the shock by 
scampering beneath the fence, but that when the sound was sufficient 
to cause it to cross it did not make the same response but quite a 
difterent one, that of crossing over the fence The records of rats 
FC, FF, and FG suppoit the same conclusion and need not be dis¬ 
cussed in detail. ]3ut perhaps one comment should be added The 
ciossmg beneath the fence can best he described as a hasty scamper 
The crossings over the fence were fai more smooth They gave 
the impiession of being deliberate, though not slow 

Summary 

Perhaps the most useful summary would consist of the presenta¬ 
tion, for each of the situations devised, of a "conditioned response” 
diagram for that situation The contrast between these and the 
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actual results will be obvious Tlic dotted line in each case indi¬ 
cates the expected conditioning. 

Sttualion I—The Box 


R 


(liojjpinfj) 


,(bhac \t) 


or tiyhl) ^(pJ 

But actually no rat, even after 1000 trials, responded to the sound 
or light by liopping. The secondary stimuli did come to affect the 
animals’ behavior but not in this way. The most frequent responses 
given to them were change of respiration rate and lowering of the 
head. 

Situation II—The Suspended Gage 
.(■ihock) 

5--TT!' K 


^^ound) 

The comment given for Situation I applies also to this situation. 
The objective recoids (kymograph) of reactions to the shock and of 
those to the sound were utterly different, even in the case of a rat 
which had had 750 trials. 

Siination 111—Parallel Bars 

^ ^*'ock) _^ ^(IsQ |d) 


^ C^ound) ^(f) 

Actually the rats did not learn to leap off the bars in response to 
the sound but to hang fiom one of the bars and drop downward 
as gently as possible. 
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Sitnatton JV—The High Fence 

_ fehock) feframfcle uTidcr 

5-fence) 


^i^ouria) 

The four rats ■which quite consistently sciamblcd under the fence 
in response to the sliock did learn to get to the other side of the fence 
in response to the sound —but by leaping over it. Here there can 
be no question as to wiiether the diffeience between the two modes 
of crossing could have been imagined by the experimenter 

Conclusions 

Certain conclusions do seem warianted even though the purpose 
of this work was purely exploratory 

1. Even though a rat be placed m a situation wherein all stimu¬ 
lation is relatively uniform with the exception of two potent stimuli, 
and even though these stimuli be oft repented in close temporjil 
juxtaposition, it does not necessarily follow that the lesponse to one 
of these stimuli can ultimately be aroused by the presentation of the 
other 

2 When a lat is placed m such a situation it may happen (as in 
Situations HI and IV) that the tiaining will result in a profound 
alteration in the response to one of these stimuli so that the new be¬ 
havior aioused by this stimulus ptodiices the same end-jesult as that 
produced by tlic response to the other stimulus (In the two situ¬ 
ations mentioned, tile sound came to arouse a response which removed 
the animal from die electrodes just as effectively as did the response 
which was made to the shock itself.) 

3. Even though the end-iesult of these two lesponscs may be 
the same, it does not follow that die neuromuscular mechanism 
employed is the same In several cases (ccitainly in Situations II, 
III, and IV) the responses aie so clearly unlike that iL is obvious 
that the lesponse oiigmallv made to one stimulus has fioi been tians- 
fered to the other, but that an entirely new response has developed. 

The conditioned icsponse hypothesis has been just as susceptible 
to ovei-apphcation and mis-application as have, for example, the 
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Freudian principles One should not conclude that the hypothesis 
is faulty but lathei that it should be employed far moie critically, 
and that it should be made the subject of less speculation and more 
experimentation. 

RefBRIvNCE 

1. Warner, L II. The assodption span of the white rnt J, Genet Pty~ 
cfiol, 1533, 41. 

Colutnbid University 
New York City 


UNE RECHERCHE EXPfiRIMENTALE DE LA “RLPONSE 
CONPmONNELLE" 

(Resume) 

En faisnnt dcs experiences sur la plus grande dur£e dc I’associntlon chez 
le rat blanc, I’avUeur a not6 un compoitcmcnt <iu’il n’a pii risoudre facile- 
ment en terms de la r^ponse condilionncllc puisqiic In r^ponsc faite au 
&timulu9 original ou pUysiologiqucment mndequat et la r^ponac jointc au 
stinuilua (supposd) condlLlonncl ont fant ctre rpialitntiveincnt diascmhlnbles, 
Cet article dccrit d’autres situaliona expdnmentalcs faitcs dans Ic but dc 
determiner si cette diderence' qiii n acmbl6 sc montrer A ^tc vraic Lea 
experiences (toutea avcc IcS rats) Icsquellea nc peuvent pas ctre d6taill^es 
ici, one fait conclure d I'aiiteur (1) qiie U juxtaposition temporcllc sou- 
vent r^pdtde dc deux Stimuli ne produit pfl^ n£ceasnircmcnt le conditlonnc- 
ment, (2) quo la juxtaposition dc deux Rliinuli, ccpendnnt, change soiivcnt 
profond^ment In r^ponsc fake h Fun dca deux, (3) quo ce comportement 
nouveau pioduit souvent le mdme r^sultat final qiic ccUii pioduit par la 
r^ponse au stimulus original, ct cnfin, (4) que bicn que Ic r^sultnt final 
pu'isse Stre le merne, 11 nc suit paa dc )h que le inccnnismc neiiromiiacu- 
laire employ^ soit le memo. 

Warner 


EINE EXPERIMENTELLE UNTERSUCHUNG DER "BEDINGTEN 

REAKTION" 

(Referat) 

In semen Unterauchungen uber die Aasoziationcn weisser Ratten, heo- 
bachtete der Verfasaer ein Veihalten, das nicht oline weitcrca aiif den 
BegiKF der bedingtcn Rcnttion zuriickgefUhit warden knnii, da die Rcaktion 
auf die originalcn und psychologlsch angemessenen Rci/e iind die nuf den 
(angenommenen) bedin^tcn Reiz qualitativ ungicicli ?u aeui sc/neven, Die 
vorliegende Arbeit berichtct ubei wciterc cxperiincntcllc Situntionen, die 
entwoifen wurden, urn fest/Ustellen, ob diescr schcmbarc UntciscliiecI aiicli 
cin wirklichcr ist Die Expciimente (alle an Rnltcn), die liicr nicht 
ausfiihrlich dorgcatcllt weidcn konnen, fuhrten den Verfasser /urn Schlusa, 
l) dasa die oft vviedcrhoUe zeitUclie Nebctieinanderstcllung /wcitcr Relze 
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nicht notwendigerweiac eine bedingte Reaktion hervorruft, 2) dass abcr 
die Nebeneinanderstcllung zweier Reize oft die Rcaktion auf den einen 
clefselben grundtich vci-andctt, 3) dass dieses ncue Vcrhalten oft dassclbe 
Endergebnts hervorruft wie die Rcaktion auf den ursprdnglichcn Reiz und 
endlich 4) dass niich wenn das Bndcrgebnis dasselbe sein mag, daraus 
nicht foigt, dass der benutzte Dcuromuskulose Mcclianismiis derselbc is(i 

Warner 



SOME NEW BASES FOR INTERPRETATION 
OF THE IQ* 

From the hv}a Child IF'clfflfe Research Station, Slate Vnivcrsity of lonua, 
loaua City, Iowa 


Bi-TH L. WI’LLMAN 


Since Its establishment in 1917, the Iowa Child Welfare Research 
Station has been following tlie development of the same children over 
a number of years. One part of this program has been concerned 
with the measuicment of intelligence by means of the Stanford and 
Kuhlmann revisions of the Binet scale. A /list report on school 
children was made in 1922 by Baldwin and Steelier (1) who gave 
results based on 485 mental ages for 143 children, 36 of whom had 
had five examinations A second icport was made by them (2, pp. 
53-62) in 1924 on Stanford-Binets for 105 picschool children, 13 of 
wliom had Iiad five examinations 

The data for this report include approximately 3000 Binets on 
children fiom 2 to 14 years of age, about 1350 being first tests and 
1650 being repeated tests, frorv^ two to seven tests per child Some 
children have been followed ovci a period of nine years. The data 
of Baldwin and Steelier are included. 

The program has been essentially to test twice a ycat at six-months' 
intcivals all childien attending the picschool laboiatoilcs If these 
children have continued m the Univcisitv Elementary and Higli 
Schools, they have been tested once each year. If they have eni oiled 
in the Iowa City public schools, they have been tested at Irregular, 
longer inteivals Children who weie eniollcd in the University 
Elementary School prior to the opening of the picschool laboiatones 
in 1921 svere tested yearly. Since then new entrant*; to the Elemen¬ 
tary School have been tested once only. Of our total repeated test 
group appioximatcly two-thirds started in the preschool gioups and 
one-third m the Elementary Scliool. 

The Stanfoid revision was used with all cluldicn from 4 to 14 
years of age, with most of the two-ycai gioiip .incl with about half 

•Accepted for publication by C.ir) Murchison of the Editoiial Board and 
received in (he Editorial Office, December 4, 1531. 

116 



SOME NEW BASES FOB. INTERPRETATION OF THE IQ 1L7 



Mean IQ on Ropbatbo Tests 


Ist test , 2nd-3r(l test ~ — . “Hh-?!!! test — — — 

Number of Children 


Ak« (years) 

2 3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

All 

Ist test 

93 172 

150 

176 

180 

9S 

72 

C9 

77 

67 

71 

50 

61 

1333 

Slid Srd test 

113 

181 

163 

137 

107 

71 

S3 

54 

60 

40 

30 

20 

1027 

4tli 7th test 


39 

98 

79 

35 

43 

52 

53 

42 

55 

46 

32 

574 


of the thtce-yc.ir group, the Kuhimnnn revision was used. An age 
group consists of children six montlis nldei and younger than the 
exact yeai which forms the midpouit. The highest age included is 
14 years and 5 months 

The first figure shows the mean IQ’s by age on the fiist test, on 
the second and third tests combined, and on the fourth, fifth, sixth) 
and sevciitii tests combined. The curve foi the fiist test shows a 
drop from the earlier to the later ages, the mean IQ at 5 years being 
116 5 and at 14 ycais, 93 8, a difference of 22 poults This cuive 
follows much the same ticnd as Fieeman’s (3, pp. 190-191) smoothed 
curve based on the 905 cases used by Tciman in his standnidization 
of the test, altliough oui cuivc w at a lugUci level Ouv curve is 
from 4 to 11 points above the Fiecman-Teiman ciitve, except at 14 
years, where it is 3 points below. The curve for the second and tlie 
third tests combined follows the curve fot the first test but at a still 
higher level The means for the fourth to seventh tests combined 
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IQ 



Mean IQ on Repeated Tests tor CimnRpN Classimed into IQ Lpvfia on 
Firs’v Tpst 

Below average (89 arnl bclow) . Very superior (120-139) -— 

Average (90-109) —-Genius (140 and above) -- 

Svipet\or (110-119)---AH — 

Number of Children 


Test 

1 

1 

\ 

4 

5 

G 

7 

Below average 

41 

41 

2(1 

11 

7 



Average 

246 

246 

134 

87 

57 

37 

11 

Superior 


ISS 

96 

77 

47 

3Q 

U 

Very superior 

MS 

148 

66 

61 

43 

25 

11 

Genius 

34 

34 

26 

16 

14 

6 


All 

64? 

64? 

399 

259 

174 

105 

37 


(orm mo\c neaily a stiaight line, but arc above the previous tests. 
The mean IQ on the first test foi the entire group, 1333 children, 
was no, for 1027 cases on the second and third tests the mean was 
119; and ior 574 cases on the fourth to seventh tests, 124. 

The children were classified into IQ levels on tlic basis of tlicii 
first test, using the divisions and ternihiology of Tcim.in. Thcic 
were 647 childien who had had two tests, 395 children who had Iiad 
three tests, 259 having four tests, 174 having five tests, 105 having 
SIX tests, and 37 having seven tests The whole group, shown by 
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the solid black line in the second figure* made gams with each suc¬ 
ceeding test up to the fifth test, m spite of the fact that the children 
were growing older and a decrease should be expected if the drop 
m the curve on the first test shown in the previous graph is valid and 
representative The mean intervals between first and second tests 
was 12 months, between second and third tests 12 months, and be¬ 
tween succeeding tests 9 months, the mean mteival between the first 
and seventh tests was 5 yeais and 2 months. Theie were children 
with 9-ycars’ interval between their first and fifth, sixth, or seventh 
tests, and others with intervals of years between theii first and 
second, third, or fouith tests The mean age at first test was 53 to 
63 months for the various groups No child who had seven tests was 
more than 9 years at the time of the first test, but the two test gioups 
included some 14-year-olds on the fiist test. 

The greatest gams weic made by the group starting below aveiage 
(shown by the dotted line at the bottom of the second graph), who 
had gamed 28 points by their fifth test and had passed into the su¬ 
perior classification The next greatest gain was by the average 
group, who had gamed 22 points from their first to seventh test and 
bad passed into veiy superior territory The superior group gamed 
12 points up to their fifth test and then dropped on then seventh 
test to 3 points above then staitmg-pomt The veiy superior group 
came out 5 points ahead of their starting-point and the genius group 
ended just where they began. 

There were significant gains from first to second test, that is, the 
ratios of the differences m means to the standard deviations of the 
diffeiences were 3 0 or above for all classifications except the very 
superior and genius For the veiy supeiioi gioup the latio is 2 4, 
^giving a probability of 99 2 clianccs out of 100 that there was a 
real gain greatci than zero from the first to second test. For the 
whole group there was a significant gam from second to thnd tests 
and also fiom thud to fifth tests. 

The superior gioup stayed significantly highei than the aveiage 
group until the sixth test, where the intio diops to 9. The very 
superior group stayed significantly higher than the superior group 
up to tlie sixth test, wheie the latio diops slightly, to 2 5 (but still 
with 99 4 ciiances in 100 that there was a true difference) The 
genius group was significantly above the veiy superioi gioup thiough- 
out Thus, though the children staiting out in one level are likely 
to pass into highei classifications on Litei tests, tliose wlio staitcd 
out at the highest levels remain highest 
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The third figure gives the hmits of one standard deviation above 
and belo^v the mean for the diffcient classifications and also indicates 
the range of scores The standard deviations tend to increase with 
succeeding tests up to the fourth test. For the bclow-average and 
average gioups the lower limit of the standard deviation is lifted 
with succeeding tests. By the time the average gioup has had seven 
tests, at least two-thirds of the group arc classified as superior and 
very superior, By the second test ijome of the original average group 
are breaking over into the genius group. Two children starting not 
more than 19 points apart have become by the fouitli test 80 points 
apart. Of tlie group starting as geniuses two-thirds are within the 
limits of 130 and 153 on their second test, although one child has 
dropped to 113. 

If the drop in IQ on first test with age is due to faulty standardiza¬ 
tion of the test rather than to selection of cases, and children keep 
their same relative levels of ability, decreases in IQ on later tests 
rather than increases should be expected. In order to correct for the 



Beiow Aveiage Siiperioi Very Getiiiis 

ftvcraBc (90-109) (ilO-119) supeiiof ( 140 & above) 

(89&b2low) (120-139) 

FIGURE 3 

SD. Limits ai^d Range oe IQ roa Ciiiidrpn Ci-assiiiud into IQ Levpis on 

Fiasr Test 
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unequal mean IQ’s at the different ages, percentiles of IQ’s were 
computed on the fiist test for each age, and each IQ on a latei test 
was transmuted into its corresponding percentile as of fiist test for 
that age. If our children at the different ages represent similar 
samplings of the population, this method makes all tests and ages 
directly comparable. The curves shown in Figure 4 are quite simi¬ 
lar to the IQ curves The whole group has risen from the 48th per¬ 
centile on the first test to the 82nd on the seventh test. The below- 
aveiagc group has changed from 5th to 56th percentile, the average 
group from 25th to 74th, the superior group from 54th to 76th, the 


'ercentilc 



Percentile Values (as or First Test) om Rei'Eateu Tests tor Children 
Classified into IQ Levels on First Test 

Below average (89 and below) Very auperior (120-139)- 

Average (90-109) - Genius (140 and above)- 

Superior (110-119)-All --- 
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Change in IQ points 



Total inter- 2 

/al (years) 

No +5 12 10 


FIGURK S 

IQ AND PReSCHOOI AriliNnANCU 

very superioi from 79tli to 92ncl, and tlic genius gioup from 96tli to 
98tli. 

The next two figuies present some partml evidence as to what 
It IS that IS responsible for these Enins As has been inciitionecl before, 
our pieschool childicn leccive two tests a vciir, one in the fall and 
one 111 the spring so long iv> llicy remain in the pieschool groups The 
bais on Figuic 5 show tlic gams in IQ points made from fall to spring 
and from spring to fall for the same children On the left are shown 
the results for 45 childicn, two, three, and foui ycais of age on tlicir 
first test m the fall, given cvtbci the week bcfoie they entered the pre¬ 
school laboratories oi within two months after ciitiance. The mean 
interval between testing was 6 months, the langc being from thiee to 
eight months, with 86% falling at between five and eight months 
These children attended pieschool gioups fiom fall to spiing, did not 
attend from spring to fall, Imfc did attend the following veai and were 
given tests in fall and spiing The spiing tests weic given mostiv 
in April and May, although a few fell m Maich, This gioup of 45 
children gained 9.9 IQ points from the fust fall to the first spring, 
less than a point fioin that spiing to the next fall, and gained 5.0 
points from the second fall to the second spring. Their total gain 
over one and one-half vears, shown by the stuped bar, was 15 6 points. 
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Cliaiige Jn IQ points 



No 152 31 39 100 76 27 18 28 20 6 310 193 


FIGURE 6 

IQ AND PRDSCnOOL ATTENDANCE 

Tliey began with a mean IQ of 112 8 and ended with a mean of 
128 4 

T]ie second gioup of bais sho^vs tlie gams foi 12 of the 45 children 
who were also tested the following fall Their second spiing to fall 
tests showed a loss of 2 2 points The thud gioup of bais shows the 
gains for 10 of these 12 childien who weie tested also the thud 
spring Their scores sliow gams from eacli fall to spaing and failure 
to gam from spiiug to fall 'I’heii total gain over two and one-half 
yeais was 18 6 IQ points 

Six explanations for tlicse diffeiences la gains may be advanced 
(1) That the differences are true sea'wnal diffeiences This theory 
piesuraes a closei relationship between bodily condition and mental 
functioning than has hitheito been uncovered Furthennoie, it docs 
not explain how the aggiegate gains came about (2) That the 
differences in gams are moie apparent than real Hovi^ever, the ratios 
of the differences to the standaid deviations of the differences indicate 
that tlieie is piactical ccitainty of a real difference between the means 
on the fiist fall and first spimg for the 45 children, and between the 
means on the first and last tests for all thice groups (3) That 
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Binet tests of preschool children are unreliable, and that these differ¬ 
ences can be accounted for on tins basis The correlations of IQ’s 
between fall and spring tests for the 45 children me .84zb 03 and 
85±.03, while between spring and fall the coirelation is .73±.04. 
(4) That the spring IQ’s arc inflated because of indirect coaching 
effects of experiences through which the children pass while in the 
preschool laboratoiies, which aic lacking when tlie childicn are at 
home. (5) That the later IQ’s aic inflated due to practice effects 
from the taking of the tests. The fall to spring gams represent 
changes from first to second tests, third to fourth> and fifth to sixth, 
while the spring to fall tests represent second to third and fourth to 
fifth Possibly, a spurt due to practice is followed by a plateau, 
which happens to come between spring and fall. (6) That these 
gains are associated dnectly with picschool attendance or non-attend¬ 
ance. 

In the next figure are compared the changes from fall to spring 
and spring to fall when the numbci of tests is kept constant. The 
children in the spring to fall gioup here may or may not have at¬ 
tended a preschool group foi the six-weeks summei session The fall 
to spring group Iins gained even between their fifth and sixtli tests, 
while the spring to fall gioups have failed to gam except for 25 
points from their fiist to second test. If these gams had been due 
stiictly to practice effects from the mcic taking of the tests, they 
should have been equal for the fall to spring .and spring to fall groups 
between any given test**. Tlie two bars at the extreme right icprcscnt 
changes over six-months' periods iricspcctive of how many previous 
tests had been taken. There is a gain of 7.8 points from fall to 
spiing for 310 eases and a loss of .9 of a point fiom spring to fall for 
193 cases. 

The explanation that seems best to fit the facts is that prescliool 
attendance, at least in the laboratories of the Iowa Child Welfare 
Research Station, causes a rise in IQ, the lisc being cumulative from 
year to year, and sustained tUroug^iout the school years when the 
children are in the environment provided by our University Ele¬ 
mentary Scliool. When the same children are home over comparable 
intervals they fail to gam, although maintaining then liiglier level. 

The <|uestion stilhicmains whether these increased IQ’s are real 
or inflated Can tlicsc children accomplish or pci form othci mental 
tasks in accordance with what would ordinal ily be expected from 
children of their IQ levels? Do our childicn who were in the 
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beginning average group five years later act mentally as children do 
who are very superior^ Or is the increase m IQ only, and not in 
intellectual ability ? If the IQ is unduly inflated, corrections should 
be made for later tests whenevei they are used Oui data furnish 
a basis by which such a correction may be made foi oui group of 
children. 
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QUELQUES BASES NOUVELLES POUR L’INTERPRETATION DU QI 

(R6sum£) 

Un grand groiipc d’enfants testes tris aouvent de nouveau pendant une 
pfnode d'ann^cs a tnonti^ des accroissementa marqufs des QI On a em¬ 
ploy^ In i^viaion Stanford du test Binet, snppliment^e de la revision 
Kuhimann aux ages moms uvancis. 

Le QI moyen du premier test pour 1333 enfants ages dc deux A quatorze 
ans a fee de 110, cclut du deuxieme test ct du troisieme poui 1027 enfants 
n ftf de 119, ct celm des tests quatie i sept a ftf dc 124 Quand on a 
gioupf les enfants scion le picmicr test, on a ttouvf que dans une periodc 
dc cinq ans Ic plus giand accioissement, 28 points du QI, a ete fait pm le 
gioupe aii-dcssous Ic groupc moyen, et fc deuxieme plus grand accroiase- 
ment, 22 points, a ete fait par le gioupc moyen Le groupe supfneiu a 
gagiic 12 points ct puis est tombe ik 3 points, le gioupc tres sitperieui a 
gagne 5 points et le gioupe dea "gimea” cat leate constant 

L’assistnnce des enfants d’age piescolaiie aux laboiatones tie la Iowa 
Child Wclfaie Rcseaich Station seinble causer un accroissement du QI, 
I'accrolssement ftant cumiilatif d’annee cn annec ct soulenu pendant les 
annfes scolaires qunnd les enfants assistent i I'Ecole elfmentanc de I'Um- 
vcrsitf d’lowa Piiisque les enfants qiii avaient subi le meme nombre de 
tests one gagne pendant les peiiodes d’aaaiatance prfscolaiie et n’ont pas 
gagnf chez eux, les accrotssementa ne peuvent pas fitre attnbues aux effets 
dc I'exercice 


WnriMAN 



126 


JOURNAL OF GENETIC PSYCHOLOGY 


NEUE GRUNDLAGEN ZUR WIUTUNG DES INTELLIGENZ- 
QUOTIENTS (IQ) 

(Rcfernt) 

Bei etncr Gruppc von Kmdcrn, d»c jn\ Lawfc mchtcret Jahr« 

mehrere Male wiedergepruft (retested) Worden waren, Jcigten ajeh aus- 
gepragte Erliohcrungen dcr InielUecnzd^iottepten. Ks wurdc die Stan- 
ford’sclie Revision der Binct Tests, iJiitcr Iliiiztifugung dcr Kiihlmann'achcn 
Revision in den Jungeren Aliersgruppen, vcrweiidet. 

Der durchsclinhtliciie Intelligcn/qtiotient \vai| fdr die cistc Prufimg, an 
1333 Kiiuicm zwci bis vierzclm Jalire nit, 110, nn 1027 Kindcrn fur die 
zwcite iind driltc Prdfiing 119, und nn 574- Kindcrn fur die vierte bis 
siebentc Prufung 12+ Wurden die Kinder dem ctsien Versiich entspre* 
chend Uaasifiziert so zeigte es sich, dans im Vcilaiif eincs funf-Jahr-langen 
Zcitrnums dcr grosste Gevvinn (gam)—28 Pointc—von dcr iinter-durch- 
achniitiiehen (bolow-RVeragc) Giiippc cr^tcU wwrdc. LeWterer folgtc die 
mittelmassigc (average) Gnippe, die 22 Pointe gewnnn Die ubcrlcgenc 
(supcrioi) Gnvppc vorbcsscrtc sich rmt 12 Pointe, worauf die Verbcsserimg 
bis auf 3 fiel Die hoch ubcrlcgenc (very superior) Gruppe verbesserte 
sich mit 5 Pointc, und die Durclisclmittsresulutc dei Giuppc der Genies 
bliebcn iinvciandcrt. 

Der Schulbesticli In der Pflegcschulc und im Kindergarten (preschool 
attendance) dcr Laboratoricn dcs Iowa Child Welfaic Research Station 
verursacht nugcnscliemlich cinc Eihohcrung des Intclligcnzqiiotipnts, Dicse 
Erhoherung bnufi sich von Jahr 2 u Jnhr an, und erh+lt sicJi durch die 
Jahro hindurch in denen die Kinder in dcr untcr Lcitung der Staatsunl- 
versitAt lowft stehenden EUmcntorschulc cingcscUricben sind. Da Kinder, 
die cine glcichc Zahl von Prufungen durchgemacht haitcn, mncihalb dcr 
Zeitraune wahrend der sie die Vorschulc bcsuclitcn, Deascrungen erzietten, 
und zii House kcine erzJcIcen, kann man die Bcsscrungcn den Einwirkiingcn 
der Obung nicht zuachrciben. 


Wellman 



ISOLATED ACTION OF COMPOUND STIMULI IN A 
LOCOMOTOR HABIT OF RATS* 

Frotn the Psyeholoffical LaboratorUs of the University of Virginia 


Wayne Dennis and J. M, Porter, Jr 


Introduction 

We are interested in a locomotor habit with compound stimuli 
because of its bcaiing on the sensory contiol of the maze habit After 
being tiamed under noimal conditions, rats have successfully run the 
maze when blind, when anosmic, and when deaf (5, 7) Only sel¬ 
dom have all of these depiivations occurred in the same animal, but 
the success of the animals under tliese exteioceptive disabilities has led 
in some cases to the conclusion that the maze habit is noimally con- 
tiolled by touch and the propiioceptive impulses (5, 7). The suc¬ 
cess of tlie rat aftei section of some of the afferent kinaesthetic tracts 
has led in another case to the conclusion that maze behavior is con¬ 
trolled by a non-sensoiy mtianeural mechanism (3). This theory 
cannot be directly tested because with all receptors rendered inopera¬ 
tive the animal cannot locomote But m opposition to each of the 
theories mentioned above we urge the possibility that maze bdiavior 
may noimally be controlled by sevcial receptors, any one of which 
may be effective in the absence of the others The expeiimenters who 
have used the method of deprivation have shown that certain stimuli 
are not essential, but they have not shown that they are ineffective 
when the animal is deprived of all other directive stimuli. 

As long ago as 1903 Pavlov showed that either the sight or the 
smell or the sound of food alone excites a conditioned salivation in 
dogs when these have been present as compound stimuli tliioughout 
the training peiiod (4, pp. 47-60) We should also mention the study 
of Bowditcli and Soutbaid (1) upon vaiious sensory controls of hu¬ 
man manual aiming, and the work upon sight and smell in the find¬ 
ing of floweis by bees (reviewed by Washburn, 6) Wylie’s study 
(8) has some similanties to these These studies demonstrate that 
normal compound opeiation of the senses, or portions of the enviion- 

*Accepted tor publication by Carl Murchison of the Editorial Board and 
received in the Editorial Office, November 2, 1931. 
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ment, and fairly accuiate isolated opciation aie not incompatible 
It seems wortlnvlule to detenninc wliethcj the same situation exists 
m lats in a learned Locomotor icsponac similar to the maxe habit 
The senior authoi has icpoitccl biioflv an experiment of this nature 
(2); the piesent article is a more detailed account of a repetition of 
this preliminniy expeiiment which confiims the carlici icsults We 
shall attempt to show tliat stinnilus objects ivhicli have been com¬ 
pounded during training aie effective in isolation, and we shall pre¬ 
sent some evidence to show that compounded icceptois aie effective 
when activated singly. 

Apparatus 

Tile maze habit itself cannot he used lo demonstrate the isolated 
opei alien of compound stimuli because in the maze the possibility 
that touch and propiioception aie the coniiolling impulses cannot be 
removed. We must thercfoie use a response svhich we know to be 
contiolled in its dncctional aspects by the extcioceptois This re¬ 
quires a disciimination apparatus. 

We desired a discrimination appaiatus winch would picsent a laigc 
negative aiea instead of tlie single negative compartment of the 
Yerkes-Watson box. This negative area was needed because we 
planned to present in contradictoiy diicctions two stimuli whicli had 
previously led in tlie same diicclion in order to test their comparative 
strength. If this were done in a hox which picscnlcd only two 
altei natives, equal choice of the two altei natives would not reveal 
whether the effectiveness of the stimuli was real but equal or whetbei 
the stimuli weie completely ineffective. By offeiing moic opportuni¬ 
ties of choice, this dilemma was avoided 

The apparatus devised to meet these icqiiiiemcntb consisted of a 
circular linolcum-covercd plane, 0 feet in diameter, mounted on sup¬ 
ports which raised it about 30 inches above the flooi The lat Was 
placed in the centci of this ciicle and the food at some point on the 
edge of the cuclc. An iron strip, iyi inches wide and slightlv ovci 
3 feet long, was fastened to the cciitei of the sui face by a scicw winch 
permitted the strip to lOtatc over the entire siiifacc of the appaiatus 
This stiip furnished one of the stimulus objects dining the experi¬ 
ment. On a Stool, about 3^ niches less in licight than the ciicular 
suifacc, was placed the food box Fastened to this stool and piojcct- 
ing above the ciiciilai suiface was a square of caidhoaul, 10 inches 
to aside, and painted white. 'I'hib scivcd as a second stimulus object. 
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The third stimulxis consisted m sm electric buz-zer placed undei the 
seat of the stool 

It will be seen that when the rat was placed in the center of the 
Glide the expeiimenter was able to present the non strip, the buzzer 
and the white square singly oi in combination as directive cues to 
the food box Rotation of the food box about the circle prevented all 
fixed objects fiom serving as cues, and coiitiol tests showed that the 
stool Itself gave no cues to its position 

Tlie apparatus was set up in a room appioximately 15 feet by 25 
by 15, which had no windows and which was painted a dull blade 
All illumination came from an indirect lighting fixture placed above 
the center of the circle A builap screen scpaiated the expeiimenter 
and tlie rats' transportation cages fiom tlie appaiatus 

Animals 

The expeiiment was begun with 27 untrained white rats of Wistai 
stock, appioximately 90 days old After six days, 2 pregnant females 
and 6 lats which were vciy slow learners were discaided. The re¬ 
maining 19 were used throughout the experiment unless otherwise 
stated. 

Procedure 

The experimental periods weie 12 hours apart, training beginning 
at about 8 am and 8 pm The first 12 of these experimental peiiods 
were simply periods of exploiation During these each rat was 
placed on the apparatus individually and allowed to remain for 5 
minutes Food was present m the food box, the directive stimuli 
weie m place, and were lotated befoie each morning and evening 
period of exploration Since at the end of these 12 sessions the lats 
weie going to the food box fairly quickly, anothei piocedure was 
begun This consisted in giving each rat 5 tuals duiing each period 
of experimentation Five positions 72 degiees apart were marked 
on the cucumference of the linoleum circle and the food box and the 
directive stimuli weie lotatcd from position to position counterclock¬ 
wise 

All the rats were lun with the food box in one position, the food 
box and stimuli were lotatcd, and anothci lun was given, etc In 
Older to prevent the lats fiom always beginning their luns with the 
food box m tlie same position, no change was made between the last 
run of one experimental period and the first run of the next period 



130 


JOURNAL OF Gl'NLriC PSYCHOLOGY 


Guidance of the rats by the cxpcrimcn tei was avoided by carefully 
placing all rats m the center of the diclc facing a fixed dircetion 
regaidlcss of the position of the fond box This direction lay mid¬ 
way between two of the food positions and diicctly away fiom the 
fixpeiiinenter. As soon as each lat was placed, the cxpeiimentei 
stepped behind the scieen .ind obscivcd thiough a peephole. 

A collect lun was defined as one which did not deviate appieci- 
ablv from the tiue pathway (not more than 2"), Theie was very 
little difficulty in applying tins critciion. 

If a rat ran coriectlv, it svas pcimittcd a bite oi two of food before 
being returned to the cage; if it ran incoiiectly, it was picked up soon 
after it reached the edge of the circle. 

When 5 tiials pci expeiimental pciiod Weie fiist given, 41% of 
the runs were correct. On the I8th and 19t]i expeiimental periods 
thercaftei, 98% of the luns weie concct At this time the tests in 
which we are mteicsted were begun The special procedure \n these 
tests tan best be prebentecl m connection with then lesults. The 
tests were given in the evening only and noimal conditions weie main¬ 
tained in the morning periods in oider to obtain a comparison iccoid 

RI'SUI.TS 

Effectiveness of Sli/ntili in Isolation. Each stimulus was presented 
singly during one expeiimental peiiod. Since theic weie thice stimuli, 
the tests occupied as many evenings In oidei to equalize as far as 
possible the piactice effects ot the tests, one-tlurd of the ints wcie 
tested in the ordei of squdie, tiail, buzzer; one-tliiul in the order 
of trail, buzzer, and square; and onc-thiul m the ordei of buzzer, 
square, and trail. 

We shall present evidence latei to show th.at the buzzei was in¬ 
capable of directing the rats within the limits of the piescnt experi¬ 
ment. Consequently, we shall concern omseives lieic with the results 
of two stimuli only. 

When the square alone was presented, 89% of tlie luns were 
correct. With the trail alone, 52% weie coiiect In the motning 
runs of these days, 99% of the runs wcie coriect Tlie two separate 
stimuli were each effective when presented singly, the square was 
more effective than the iron strip, and iicithei w.is as effective as the 
two combined. 

Opprtsiiio-n of the St'imtih. Following the test just described, the 
three possible pairs of stimulus objects were picscntcd in opposition; 
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that is, the two stimuli led to different food boxes The two food 
positions farthest removed fiom the expciimenter weic used and the 
rat faced midway between them as usual. The light-left relation of 
tlie stimuli was reveised after each run. Piactice effects were equal¬ 
ized as in tlie pieceding test. 

When the trail and square were opposed, the rats went to the 
squaie m 96% of the tuals, followed the tiail in 4%, and made no 
eirois. Duiing the morning compaiison luns, eirois constituted 4% 
of the runs 

Control Test for Guidance from Handling Although precau¬ 
tions weic taken to guaid against unintentional manual guidance of 
the rats, it seemed advisable to test foi the presence of such contiol. 
Just aftei the lats had chosen the square 96% of the time in those 
runs m which tlie squaie and the non stiip wcie opposed, this test was 
icpeated witli each lat placed facing in the direction of tlie stiip In 
spite of this the rats went to the squaie in 97% of then luns. This 
test, togcthei with the inability of the lats to run concctly to the 
buzzer or in the total absence of stimuli as shown in latei tests, shows 
conclusively that tlie rats wcie not guided by the expeiimentei. 

Effect of Additional Training with Tiad Alone. In order to de¬ 
termine whether the trail alone was capable of commanding as high 
a degiee of accuracy as the square alone, training towaid following 
the trail was given both morning and evening for five dfiys Upon the 
last day of this special tiaining, the rats made 93% correct runs upon 
the tiail alone, a lecord which compares veiy favorably with the 
earlier 96% upon the square alone. 

After some intcivening tiaming upon the buzzei taken singly (to 
be leported later in this paper), the tiail and the square weie again 
tested singly and were found to elicit 86% and 88% pci feet runs 
respectively, half the rats being tested first with the trail and second 
with the square and half in the leveise older These lower pei- 
centages were no doubt due to the absence of these stimuli during 
training upon the buzzer 

We wished next to determine whether tins equality as single stimuli 
meant equality as opposed stimuli The answer was found in the 
negative, for, in the opposition test, 81% of the rats chose the square, 
19% the trail; theie weie no eiiors. Altliougli the stimulus values 
proved to be unequal in tins test, it should be noticed that the in¬ 
equality was not as gieat as in the earlier test. 

Isolation of Receptors Thus fai we have separated only the stimu- 
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lub objects We wished fiiiallv to cxpoument with the receptors 
which were stimiilateci by these objects It will be icmembcred that 
the rnts had found the soiwie wJicn it wa‘» ptesented m isolation m 
96°/o of the trials. Six of the rats, chosen at random, were deprived 
of vision by cnuclealion of the eyeballs and given 10 tiials with only 
the sqii.ue present. Onlv 9% of these iiiiis were coirect. A higher 
percentage tlinn this should have icsultcd jf the lats could have dis¬ 
tinguished only the five food portions, without being able to dis¬ 
tinguish tile collect one Hctite wc must conclude that the square 
stimulated only the visual leceptors On tlic otlici hand, m 10 fur¬ 
ther runs With the trail present in isolation these blind lats were 89% 
acciiiatc. This sliows that the tiail h.id a laige, although not neces¬ 
sarily an exclusive, non-visual clfcctiveiicss While it is tiuc that for 
other piuposes the ints had been given tiaimng upon the tiail taken 
singly, duiiug this tr-auung non-visual fcatuics of the iron stiip wcic 
not alteicd m «sny wav. Wc have cvciy icason to believe that tlie tinil 
•would have been effective in some dcgicc, thougli not as stiongly, 
had the rats been blinded immediately aflei the oiiginal tiaming 
period In summaiy, the visual and non-visunl comiionents of the 
compound stimuli were each eftcctivc when presented singly. Either 
kind of receptoi could control the response ■when operative in iso¬ 
lation, 

The IneffeciiveneiS of the Utizzci During the tests in which the 
stimuli wcic presented singly and in opposition, the buit'-ioi nttrnctcd 
no larger percentages of responses than the crroncovis positions about 
the circle After special tiauiing upon the tiail alone, special train¬ 
ing upon the buzzei alone Was given for 3 experimental penods, or 
15 runs. The average correctness within this time was 2l7oi not 
reliably different from the 20% one would expect by chance if the 
rats could select the five ‘Txed” points. The five i.sts with the best 
records weie given 35 fuithcr trials, the icniarning rats were merely 
fed on the food stool With all stimuli in place Of these 35 trials, 
18% were correct 

After all experiments winch have been described licrctofort, two 
of the blinded rats were given 700 trials with the buzzer alone From 
10 to 50 runs were given in a single daily expeiimental period, and 
the training covered 35 days. The pathway was rotated as usual 

The blinded rats lost even the ability of making 20% accuracy, 
which shows that the ictogtution of the food box positions had been 
visual. The number of coricct runs, and the nunibci of runs in 
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which the rjits reached the edge at a point within the correct half of 
the ciicle were recorded Within the last 80 of the 700 trials one 
rat was making no better than chance accuracy (41 runs in 80 within 
the collect half of the ciicle, 9 of these coirect). The other rat, 
however, was appaiently guided to some extent by the buzzer, for 
59 of the 80 runs were within the proper semicircle, and 24 of these 
were correct. Aftei trial 700, 80 control luns weie given in which 
the usii.al procedure was followed except that the buzzer was tuined 
off. In these lutis, tins rat ran 63 times in the coirect half and 22 
of these wcie correct It is not neccssaiy to assume, therefoie, that 
the buzzei had been contiolling this rat The behavior of the first 
rat was likewise unaffected duiing these contiol tests Apparently 
the rats weie not deaf to the buzzer for they became active in then 
cages when it was tuined on, but it seems certain tliat the buzzer had 
acquired no power of controlling directional behavior. This may 
have been because the circular plane lay between the animal and 
the buzzei When tins plane was removed and a human subject 
(blindfolded) placed his head in the foimer position of tlic rats, he 
had no difficulty m naming the position occupied by the buzzer. In 
this test each experimenter gave the other 20 trials and the blind¬ 
folded subject was led from the room while the position of the buzzer 
was irregularly changed. The subject was peimitted to turn his 
head m order to locate the sound but not to incline ins body 

Wc did not attempt to deteimmc the stimuli which were con¬ 
trolling the partially successful behavioi of the blind lat mentioned 
above, for his success developed only during the special training and 
hence did not affect the earlier results. 

We conclude that the buzzer acquired no isolated effectiveness 
during the original tiainmg not because otiier stimuli were present, 
because with the amount of tiaining there given, the buzzer was 
incapable of acquiiing ducctional effectiveness. 

Summary 

Nineteen rats were tiamcd in a disciimination apparatus with three 
stimuli present. One of these, however, excited no control over the 
behavior here studied When each of the two eficctive stimuli wcie 
presented singly, each was found to be effective, although neithei was 
as effective as the two combined. The effects of the two were un¬ 
equal. This inequality was even moie apparent when the stimuli 
were placed m opposition By further experiments it was found that 
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the response could he elicited hotli visually ajitl non-visuully, showing 
isolated effectiveness of receptors as well as of stimulus objects when 
compound reccptois and stimuli were present duiiiiK training 

Intbrprrtation 

Tills expeiiment corroborates m the field of Icamcd locomotor 
responses of rats tlie isolated action of compound stimuli and icceptors 
which aheady lias been demonstiatcd in otliei fields and with other 
subjects. This finding means that the continuance of a response after 
the deprivation of a stimulus or a reccptoi does not prove that the 
deprived stimulus oi leceptoi has been ineffective. As a corollary 
to this, Watson's proof of the kinacsthctic tbcoiy and Lashlcy’s proof 
of the neural-mechanism thcoiy of the habit arc seen to be 
inadequate. * 
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L’ACTION ISOLfiE DES STIMULI COMPOSES DANS UNE HABI¬ 
TUDE LOCOMOTRICE DES RATS 
(Resume) 

On a entrainc dix-neuf rats dans ua appaieil tic disciiminaiion nvec 
trois stimuli prdaents L’un dc ceux-ci, ceiieiidant, n’a pas cte capable clc 
controlei le compoitcmcnt de direction ici etudU Quand chacun des deux 
stimuli cfficaces a it6 piesenld senl, chacun s'est montie efficace, (iiioique ni 
I’un ni I'autie n'ont dtd si eflicnecs que les deux combines Lea efiets des 
deux ont ^te in^gaiix, Cette in^galite a ^te meme plus prononc^e quand 
on a oppose lea atimvili I’un a I’autie Avi moycn d’autrea expeiienccs on 
a constatd qu’on a pii fane venir la leponsc visuellcmcnt et non visuelle- 
ment, cc qui montre I’efficacili isol6e des receptcurs nussi bien que cclle 
des objets de stimulus quand des recepteurs composes et des stimuli com¬ 
poses ont £te presents pendant I’entrninement 
Cette expeiiencc corroboie dans le domaiiie des reponses locomotnces 
apprises chez les lats I'nction isol^e des slimult et ties rdceptcurs composes 
laquclle a ^t^ ddjh montide dans d’aiitics domaines et avee d’autres sujets 
Cette constncation aignific que la continuation d’une icponsc apres la perte 
d'un stimulus ou d’un rdcepteui ne piouvc pas que le stimulus ou icceptcur 
perdu n’a pas dtd efficace Comme corollaiic de ccci, la pieuve de la 
thdone kincstbdsique par Watson et celle de In tbdoiie du mccnnisme 
ncivcux dc I'linbituclc du labyiinthc par Lashley se montrent inaddquatcs 

Dennis et Porter 


DIE ISOLIERTE EINWIRKUNG ZUSAMMENGESETZTFR REIZE 
BEI EINER BEWEGUNGSGEWOHNTIEIT DER RATTE 
IRcfcrat) 

Es warden 19 Ratten eingeubt tn einem Unterscheidungaappaiat (dis¬ 
crimination appaiatus) in der Gegenwart von dici Rcizen Einci dieser 
Rcize war abci zur Beheirschung der hici untersuchten Richtungstatiglceit 
(directional behavior) unlahig Wenn jedci der zwei wirksamcn Rciac 
cinzeln dargeboten wurde, ziegtc sich jedcr nis wirlcsam, obwohl wedcr 
dei eine noch der andere so wirksam war, wie die zvvci in Vcibindung 
Die Einwirkungcn dci zwei waren ungleich Dicae Ungleiclihcit war 
noch starker ausgepragC, wenn die Rcize cinander entgegengesetzt wurden 
Weitere Versiiche erwiesen, doss die Reaktion sowolii visuel wie nicht- 
visuel hcrvoigeriifen werden konnte Hierdurch wiiide die isolieitc Wirk- 
snmkcit der Rezeptoren wic auch dcr Rcizgegenstande, wetm zusam- 
mengesetzte Rezeptoren (compound receptors) 'wahrend dcr Einubung 
gegcnwartig waren, erwiesen 

Dicser Veisuch bestatigt im Bereichc der erlernten Bewcgungsreaktioncn, 
bei Ratten, die isoUccte Einwirkung zusammengesetzter Rcize vmd Rezep¬ 
toren, die schon m anderen Beicichen und an andeietn Veisut-hsmateiial 
erwiesen worden war. Diescr Befund weist darnuf hin, dass die Fort- 
setzung einer Reaktion nach Entziehung eincs Rcizes oder ernes Rezeptors 
mcht beweist, dass dcr entzogene Reiz oder Rtzeptor wirkiingslos gewesen 
sei Es folgt hierauf als Korrclat, dnas Watson’s Bewcis dei kinesthetiachen 
Theorie und Lashley’s Reweis der Thcone eines neurologiachen Getnebes 
(neural mechanism theory) zur Erklarung der Labyrinthgewohnheit (maze 
habit) imgenugend sind 
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In compaiing the mtcliigence test scoics of different individuals, 
or of the same individual on tliflcicnt tests, tlie dcgiec of motivation 
undci which an individual woiked duiing each testing period is sel¬ 
dom considered Thoindike has pointed ovit, among other limitations 
of present-day intelligence tests, lh.xt “ all oui measurements 
assume that the individual m question tiics as haul as he can to make 
as high a score as possible . In gcncial practice, howcvei, we 
larcly know the relation of any pcison’s eftoit to his possible maxi- 
mum effoit” (4, p 228) Docs the dcgiec of motivation that obtains 
dujing the testing piocess aiTect the iCMilts? Would tlic scoic on an 
intelligence test obtained nndei noimal test conditions increase if the 
degree of motivation wcie iiicicascd? 

Hurlock (1) has presented data showing that motivation will af¬ 
fect the score appreciably Three groups were equated foi IQ on 
Scale B, Form 1, of the National Intelligence Test They were 
then ictcsted with Form 2 of the bamc test under tire following con¬ 
ditions of motivation . One group was rcpiovcd for pooi pei foim.mce, 
the second was praised for good perfoimancc, wliilc tlic tliiid was 
retested without any additional motivation. She found that praise 
and reproof were each more effective in laLing the score than mere 
repetition of the test 

This present study concerns itself similaily with the effect of addi¬ 
tional motivation upon mtelligeiicc test scoie^ It differs, however, 
in two respects First, it made use of a different, and probably 
stronger, incentive—rivaliy. Secondly, it utilized the same foiin of 
the test for the initial and final testing. 

The incentive of rivalry was chosen because it is picscnt to some 
extent in the usual testing situation The livuliy intioducccl in the 

^Accepted foi publication by Call Miircluson of tlic Kditonal Board nnd 
received in the Editorial Office, February 8, 1933 

^The awtUors wish to express their indebtedness to Professor C Spearman 
.and to professor Rudolf Pintner foi many valuable sui^trcstions, 
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retest was to motivate eveiy pupil to attempt to excel the scoie of 
the cliild who had been his immediate superior m the initial test This 
piovidcd an opportunity for the motivation of each pupil, regardless 
of his ability. 

The use of the same foim of the test in both initial and final test¬ 
ing periods peimits more accuiate comparison of the gains than the 
utilization of different foims It was felt that the difference in diffi¬ 
culty between the two tests foi the groups undei compaiison intro¬ 
duces unnecessary complications into tlic analysis of the gains in the 
final testing Although this dilfeicnce in difficulty would probably 
be negligible m laige groups similar to those on which the two foims 
were standardized, it might nevertheless prove to be consideiable in 
groups tliat differ fiom the standaid populations 

Procedure 

The NIT, Scale B, Form 1 was administered to 42 children Two 
equivalent groups were formed, equated for mean and sigma m 
chronological age and test scoic The same form of the NIT was 
administcied again to both gioups aftci an interval of 13 davs; in 
one of the groups, howevci, the following diicctions wcic added: 

"Today you will be given the same test that yon had Inst 
time in order to let you impiovc your score Your standing on 
the Inac test was ns follows. 

(Names were read la rank order) 
ftrst 

second, etc 

"A prize will be awaided to each person who gets ahead 
of the one next above him For instance Doiis B is just below 
Hariy C If Doiis beats Harry in this test, that is, if she gets 
a higher score than Hariy, she will get a piizc, and so will 
cveiyone else who beats the one next above him The pupil 
who IS first now will get a piizc if he remains fiist on this test 
Everybody has a chance to win a prize” 

Results 

Theie was a reliable gain in scoic m both the contiol and experi¬ 
mental groups Tlie gam in the expeiimcntal gioup (24 cliilclicn) 
was slightly gieater than the gam m the contiol group (18 cliildien), 
but the difference in the gains was only 04 tunes its standaid eiioi 
The strong incentive of iivalry did not pioducc a grcatei gam ihan 
the mere repetition of the test under the control condition 



138 


JOURNAL OF GENETIC PSYCHOLOGY 


The increase in score js* however, only one of the ways in which 
the incentive may express itself. The number of items attempted 
and the number of errors may also be aflfccted Although there was 
no difference between the two gioups in gain m score, it is possible 
that differences in gam in the other two measures might have oc< 
curred For this reason the results were analyzed for all three meas¬ 
ures—score, number of attempts, and criors^ 

Both groups tried moie items on the letcst. The gain in the con¬ 
trol group was, however, only two times its sigma, wliile the gain in 
the expeiimental was 7 2 times its sigma It is appaient that rivalry 
induced the pupils to exeit much more cffoit than the control motive. 

Initially, the control group was somewhat superior to tlie experi¬ 
mental m the number of items attempted. Tlie diffeience between 
the two groups was 4 2 points, which was 1 2 times its sigma On 
the retest, however, the cxpeiiracntal gioup excelled tlie contiol by 
0 4 points. The net gam was thus in favor of the experimental group, 
and was equal to 1.8 times its sigma 

Thus, although the experimental group was highly motivated and 
tried more additional items than the contiol gioup on the letest, it 
failed to excel the control in gain in score. Consiclciing the proporr 
tion of correct items to the total number of items attempted, the con¬ 
trol group was more accurate than the motivated cxpeumcntal group. 

In the number of errors made, the control and expciimental gioups 
show the most marked divergence. The control group deci cased its 
errors on the retest by 2 7 points, equal to two times its sigma, while 
the experimental group increased its criors by 1.9 points, equal to 1.6 
times its sigma 

The control group made a greater number of errois than the ex¬ 
perimental in the initial test. The diffeience was 4.1 points, equal to 
1.1 times its sigma. On the retest, however, the cxperiinental group 
exceeded the number of errors in the control by 0.4 points. The net 
gain in errors for the experimental gioup was 4 6 points, which was 
2 3 times its sigma. 

Gofnp(jrison of Gffi7is tit the Fwe Subtests The data for each sub¬ 
test were analyzed by score, number of attempts, and cirois The 
results are presented in Tables 1-3 The subtests of the National 

^Ordinarily the diflerence between the number of items attempted and 
the score should yield a measure of the number of eriors mndc Since the 
various subtesta are vveighted differently in obtaining the total score, it was 
considered advisable to compute the number of eiiors diiectly, instead of 
deriving them from the diffeience between the number of items attempted 
and the score 
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Intelligence Test, Scale B, arc as follows 1 Computation Test, 2 
Information Test, 3. Vocabul.iry Test, 4. Analogies Test, 5 Com¬ 
parison Test 

Nnrnbe) of Items Attempted There was a gain in four of the 
subtests m both the expeiimental and the control groups. In the re¬ 
maining subtest, the Arithmetic Test, tlicic was a gam in the ex¬ 
perimental group, but a loss in the control gioup The gam in. the 
experimental gioup exceeded the gain in the contiol in each subtest 
It appeals that tlie incentive caused a gain in the number of items 
tried on each part of the test. 

Nnmbe) of Enors The diftciencc between the control and ex- 
peiimental group in number of eirois was not consistent in the vaii- 
ous subtests In the control group there was a deciease of cnors in 
three of the tests, and an incieasc m the icmainmg two, while m the 
expeiimental group there was an increase of eiiors in tliicc of the 
subtests and only a slight dccicasc in the remaining two, as shown in 
Table 2. 

Scofe The diffeience between the contiol and expeiimental gioups 
m the gain in scoie m the various subtests was not as maiked as the 
difference in gain m the numbei of items attempted. Indeed, the ex¬ 
perimental gioup showed smaller gain than the control in three of 
the tests This was paiticularly maiked in the Analogies Test The 
only test in which the gain m the expeiimental was markedly gieatei 
than the gain in the control was the Number Comparison Test, which 
IS definitely a ''speed" lathcr than a "powci” test 

Effect of Motivation upon VanahiUty. A striking ilifleieiicc was 
found between the contiol and experimental gioups with icgaid 
to vaiiabiUtv The standaid deviation of the total scoies in the con- 
tiol gioup lemained vntually unchanged in the letest, while in the 
expeiimental group the standaid deviation incieased maikedly, the 
gam being equal to 2.7^ times its standaid ciror The net gam in 
favoi of tlie experimental group was 1 8 times its sigma W^itli re¬ 
spect to tlie vai lability in number of items attempted a similar differ¬ 
ence between the experimental and contiol gioups was obseived The 
standard deviation of the number of attempts m the control gioup 
decreased m the letcst, while the standaid deviation of the expcii- 

®The standard erroi of the difFerence between the two standard deviations 
was obtained as fulluwi 

[tf, — \ 2N 

[See Kelley (2, p 178) Formula IZl"] 



TABtE ^ 

Gains in Mean Number of Items AiTEMpm—S core and Errors 


142 


JOURNAL OF GENETIC PSYCHOLOGY 




«-< *»> i-< O Cf 

OrHCS 00'4 

TT° ■^7" 1"1 


oo iH O ae 

!>. 'O N 

\o O 

O O O 'O O 


CpO o« 

o o 

•A >A Ok 


<vl O VO O 

OS to Cpft M 

so in tH CJ si- >n 

a tn iH o o o 


,5 lO N O Cl) 

« 0<5»"^ iHOni OQO 

o T tT+ 


M 

O fN N 


?°7 


f-( af sn sh 

<n O ta na m si- 

M C4 Q M rt o 


O t>i 
«1- t-s O 
N O 


^ I SJJ ^ 

is ^ 

® «« vs O 


'-O »-« ® o 

^ *n »n ^ 

la os o O w 

e O t-4 


t-s ao iM 


o o 

o t-> 

Os O si- 

O "-• « 


S o M (1] 

^ M O — 


VV Os rl- N >0 

--’I 


.H WS t-J 
N «« ■*■ 


N » s* 
N O 


M NO 

-*• O vs 

sn O 


o ^ e» to m 

nSOOv tfStAaM 

■+MO ooo ai-ra.J 


•f o 
sA ><1 a« 

N «H O 


o . 
t*i tsi «i- 
o o o 


tn t-v 
«n 

t>. 0> «S| 


00 Os 
OO so 
fs. »n o 


t-s. so 

1-1 OO 

so >0 0> 


o o 

tn csi 
so t-s O 


■■< O ^ »»s ts» 1-H 

tn *•< o o o 


so 00 00 

ff o o 


B — o 
■CSS 

V V o 
O. a tu 

M o JS 

W UQ 


□ ^ 

«> w 

S— o 

C H la 
01 O O 
Cb a til 

X O n 

WCJQ 


B- a 

c s S 

U -P V 

o< a It! 

HO" 

«OQ 


S —I o 

■C fi £ 
u p u 
cb tta 

WCJQ 


Expenmental 9+ 1 287 7 20 9 1 2 040 3 4i 1 9 1 240 1 58 

Total Contiol 4 6 2 300 2 00 81 2000 4 08 —27 1620 —2 00 

Difference 48 26 18 10 S2 03 46 2.0 23 



MOTIVATION AND INTELIIGENCE TEST SCORES 


143 


mental group remained practically unchanged. The net gain m 
favor of the expeiimental group was 2.2 times its sigma The com¬ 
parison of coefficients of variation of the scores, also yielded similar 
lesults In the control group there was practically no change from 
the initial to the final test in the coefficient of variation of the scores 
In tile cxpeiimental there was an increase in vaiiation. Apparently, 
the incentive caused an increase m variability in score and prevented 
a decrease m the vaiiabiUty of the number of attempts ^ 

Vanatioii tn Subtests. The gain in variability from initial to final 
testing in tlie contiol group is smaller than the corresponding gam in 
the experimental group in most of the subtests There were, how¬ 
ever, marked differences between the individual subtests with regard 
to the amount of gam In the arithmetic test, the experimental group 
gained more than the control in the vaiiability of score, but not in 
the variability of number of attempts The reverse held true in the 
case of the vocabulary test, the experimental gioup gained more in 
the variability of attempts, but not in the variability of scores. A com¬ 
parison of the coefficients of variation yields similai, though less re¬ 
liable, results for both of these tests. The experimental group made 
a greater gam m variability than tlie control m the Comparison of 
Numbers Test m both score and number of attempts 

An analysis of the coefficients of vaiiation of the individual sub¬ 
tests does not reveal any significant differences for scores and numbei 
of attempts In number of errors, however, a sinking diffeiencc 
between the two gioups is found in Tests 1 and 4 In both of these 
tests the coefficient of vaiiation of the control group increased in the 
final test, while that of the experimental group decieased The differ¬ 
ence between the gains in the coefficients of variation of the experi¬ 
mental and the contiol groups is 1 times its sigma in Test 1 and 0.75 
times Its sigma in Test 2.® 


^In speed testa involving routine work motivation usually decreases the 
variability of scores. See (3) 

®The standard error of the difference between two coefficienta of variation 
of two correlated vaiinbies is 




For explanation of this formula, see (5, p 33) 
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TABLE S 


Gains in Standard Deviation or Ipems Attempted and Score 


Test 

Group 

Number of items attempted 
Gam 

Scores 

Gam 

0/^g 


Expenmental 

0 541 

0 03 

0 87 

1 01 

1 

Conti oi 

0 341 

0 88 

—1 62 

—3 13 


Difference 

0 20 

0 30 

2 49 

28 


Experimental 

—1.781 

—3 .S3 

—0 47 

—1 IS 

2 

Control 

—1 251 

—2 83 

—0 10 

—0 n 


Difference 

0 07 

0 14 

—0 37 

—0 40 


Experimental 

2 081 

3 68 

012 

0 37 

3 

Control 

—0 dOl 

—0 IS 

0 34 

0 37 


Difference 

2 68 

3 9 

—0 22 

0.20 


Experimental 

—2 001 

—4 30 

—0 12 

—0 17 

+ 

Control 

—1 741 

—3 58 

—135 

—170 


Difference 

—0 35 

—05 

1 23 

1 1 


Expenmental 

0 261 

0 57 

1 95 

180 

S 

Contiol 

—0S81 

—0 93 

—2 16 

—1 80 


Diffececice 

0 84 

10 

411 

25 


Experimental 

0121 

013 

5 60 

2 67 

Total 

Contiol 

—4 021 

—2.60 

1 22 

061 


Difference 

3.90 

22 

438 

1 8 


Effect of Motivation upon Correlation between ^nhte&ts. The 
intercorielatwns between each ol the subtests wcie computed foi the 
initial and final tests of both the control and expenmental gioups 
These aie shown in Table 7 

Thcie was a gain in the intercorrclations of the subtests between 
the initial and final testing This held true foi both the control and 
the experimental groups. The gain in the experimental group was 
0 82 times its ^ E, while the gain in the control was 0 33 times its 

It should be noted that generally the intercoi relations between the 
various subtests aie positive, with the exception of foui intercorrela- 
tions with Test 5.'^ Tins test is primarily a "speed” test, while the 


should be noted that the standard error utilized in this comparison is 
probably much larger than the true, standard eiror, since the coriclation 
term between the averages under comparison was omitted 
The correlation between the Numbei Comparison Test and the Informa¬ 
tion Test was —61± 10. This is rather surprising in view of the reputed 
high intercorrelation among the subtests of the NIT 
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TABLE 6 

G'MN IN Coefficient of Variation in Number of Items Attempted, 
Scores, and Errors 


Test 

Group 

Scores 

Gam 

Number of itcijis 
attempted 

Gain 

Eirors 

Gain 


Experimental 

I 9 

23 

— 84 

1 

Control 

—60 

1 5 

152 


Difference 

79 

08 

—23 6 


Experimental 

—23 

—5 5 

48 

2 

Control 

—20 

—5 6 

27 


Difference 

—03 

0.1 

21 


Experimental 

—06 

5 6 

64 

3 

Contiol 

05 

—1 6 

1 3 


Difference 

—1 1 

72 

51 


Experimental 

—48 

—8 1 

— 18 

4 

Contiol 

—67 

—62 

120 


Dilfercnce 

1.9 

—1 9 

—13 8 


Experimental 

58 

—0.3 

124 

S 

Contiol 

—+0 

—23 

12 5 


Difference 

98 

20 

— 0 1 


Experimental 

28 

—3 8 

74 

Total 

Control 

—06 

—2 7, 

7 3 


Difference 

34 

—1 1 

01 


TABLE 7 

INTBRCORREEATIONS DETWECN INITIAL TESTS AMD DETWEFN FINAL TESTS 


Tests 

Control 

Initial 

Gi oiip 

Final 

Experimental Group 
Initial Final 

1-2 

2322 

2400 

.1335 

5766 

1-3 

1476 

2644 

1596 

1382 

1-4 

5044 

5139 

1014 

5670 

1-5 

1170 

5357 

— 0930 

2880 

2-3 

2315 

2040 

5876 

3389 

2-4 

4634 

4710 

6827 

6275 

2-5 

— 6120 

— 3190 

0680 

2190 

3-4 

5694 

3764 

2992 

5123 

3-5 

0320 

1616 

0230 

1500 

4-5 

— 1010 

1555 

1450 

0780 

Averages 

1584 

2364 

2107 

3496 
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Others are “power" tests. Excluding Test 5 irom the above com- 
parison» the gain in the intercorrelation for the experimental group 
is much more pronounced. The average intercorrelation of the first 
four subtests for the initial and final performance for the two groups 
was as follows* 



Experimental 

Control 

Initial 

3274 

3851 

Final 

4«6 

3470 

D 

I662± 1578 

0in:b ISS7 

D/PE 

105 

0 05 


The difference between the average intercorrelations for the control 
group IS 05 times its P while for the experimental group it is 1 05 
times Its P E 

The slight increase m the intercorrelations of the motivated tests 
suggests a stronger bond between two motivated than between two 
unmotivated tests In order to ascertain whether tlie motive pro¬ 
duced any changes in the factor patterns of the variables, the tetrad 
difference equations for the initial and for the final testings -weie ob¬ 
tained in both the control and the experimental group In view of 
the negative correlations of the “comparison test,” it was not included 
in this comparison 

It will be noted that in the control group and in the initial test¬ 
ing of the experimental group the tetrad criterion is satisfied, the 
difference (largest i over median P,E ) being virtually zeio Upon 
the introduction of the incentive m the final testing in the experi¬ 
mental group, the tetrad differences become more noticeable This 


TABLE 8 

Tetrad Differences of Initial and or Final Intercorrelations 




/■ala 

tun 

P.E 

t 

PE 

Coiilrol Group 
Initial 

0621 

0161 

0460 

,0851 

07 

Final 

—.0310 

—.0108 

—.0392 

0788 

—04 

Bxpcninenfal Group 

Initial —0698 

— 0200 

— 0498 

.0858 

—08 

Final 

2076 

.1020 

1056 

0772 

2,7 
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may indicate that incentive conditions introduce a special bond 
between some of the tests but not between all of them The differ¬ 
ence is, however, only 2.7 times its P £ ^ and hence not conclusive 
Correlation between ItitUal and Final Tests The correlation 
between the initial and final scores was approximately the same for 
the control and expeiimeiital groups—about 87 Apparently, the 
incentive did not disturb the rank ordei of individuals in the experi¬ 
mental gioup The correlation between the nurabei of errors in the 
initial and final testing is also about the same for both groups, being 
85 for the control and .90 for the expenmental. In the number of 
Items attempted, the coi relation is highei for the expenmental than 
for the control group, being 86 for the experimental and only .54 
for the control. This difference is moie than 3.2 times its P.E These 
correlations are presented in Table 9. 

Correlation between Initial Scoie and Gain In the control group 

TABLE 9 

Correlations hetween Initial and Final Tests 
No of items 

Scores attempted Errors 

Test Control Expei imental Control Expenmental Control Experimental 


1 

92 

69 

89 

.67 

62 

36 

2 

97 

82 

41 

47 

.76 

80 

3 

54 

61 

52 

60 

54 

70 

4 

87 

87 

41 

78 

84 

,84 

5 

.57 

69 

72 

82 

42 

59 

Total 

score 

87 

.86 

54 

86 

85 

90 

Average 

(not in- 

77 

74 

59 

67 

64 

66 


eluding 

total) 


TABLE 10 

Comparison of Gains by Initial Score 


Control Expcriinental DifFerence 

Mean c Mean a Mean <r 


Above median 

6 33 

176 

10 08 

1,9 

3 75 


Below median 

1044 

3 33 

7 83 

3 6 

—2 61 


D 

—1-11 

3 77 

2 25 

4 07 


5 51 

D/Oq 

—I 09 


0 58 
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TABLE 11 

Comparison of Gains by Age 



Contiol 

M 

ExpcEimeatal 

Af 

D 


Above median age 

7 22 

1 41 

12 83 

143 

S6l 


Qelow mediiin age 

9 67 

1 14 

lt.58 

0 81 

1 91 



■ 

■ 

—- 

—— 

— 

— 

D 

—245 

181 

125 

1 6+ 

170 

162 

D/uq 

—1 


OSl 


2 3 



ihe coiieUtion is —.29 and m the expenmental it is .18 This dif¬ 
ference in couclation would indicate that the pupils who made a high 
score on the initial test gained less than the pupils who made a low 
scoie on the initial in the control group, while the icveisc holds true 
foi the experimental. 

The following table show^ the mc.an gain for those wlio wcie above 
and those who were below the median in the initial test 

In the control gioup the mean gam on the repeated test of the 
siipeiior children (those who were above the median in the initial 
test) IS lai gcr than the mean gam of the less able children (those that 
were below tlie median) and the reverse holds true for the experi¬ 
mental group. In tlie control group the childien who scoied higli 
in the initial test seem to have lelaxcd their efforts in the second ap¬ 
plication of the test, while in the cxpeiimental gioup the better 
pupils gained moie than the poorer ones.® 

Number of Items Attempted—Imtial and Gam The corielation 
for the control gioup is —57 and for the experimental it is —35, 
an inciease of ,22, equal to 1 5 times its PE In the contiol gioup, 
the pupils who attempted a large number of items in the initial gained 
less than tliosc who attempted asmallei number of items in the initial 
test 

Corj elation between Affe and Gam In the control group the 
correUtion is —47, while in the experimental group it is 23, a 
difteicncc which is more than 4 times its P £ It appears that tlie 
younger cliildren gained more than the older in the contiol group 
and less than the older m the experimental group Table 11 gives 
the mean gain of the older and younger childien in the control and 
expeiimental groups respectively. 

*The factor of nge should have been partialled out in this comparjson, but 
on account of the small number of c.ises, it w.rs considered impracticable 
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The older children excelled the younger m the experimental group 
but were inferior to them in the control group There was thus a 
net gain m favoi of the older children of the experimental group equal 
to 2.3 times its sigma 

SUMMARY 

1. The repetition of an intelligence test under a very strong 
incentive of nvaliy caused no greater gam in score than repetition 
under normal conditions 

2 The incentive brought about an increase in the number of items 
attempted Theie was, however, a corresponding increase m the 
number of errors, ^thus resulting in no increase m score, 

3. There was a maikcd difference between the subtests in this 
respect. On the speed test (Comparison of Numbers) there was an 
increase m score, while m the power test (Analogies Test) there was 
a decrease in score under incentive conditions. 

4 The mtercorrclation between subtests under incentive condi¬ 
tions was slightly liigher than under the noimal conditions. 

5. The correlation between initial and gam under incentive con¬ 
ditions was positive (+ 18), while under the control conditions it 
was negative (—29) 

6 The correlation between age and gam for the group retested 
under incentive conditions was positive (-{-23) Foi the control 
group It was negative (—47) 

7 The conclation between the number of items attempted on 
the initial and final tests was higher under incentive conditions than 
under noimal conditions 

In conclusion, we may say that the incentive of nvaliy failed to 
bring about a significant increase m score on an intelligence test, 
although the subjects worked faster when motivated by nvaliy The 
inciease in speed icsulted only in an increased number of items tried 
and a coiresponding incicase in error, leaving the final scores prac¬ 
tically unchanged 

Theie was a slightly greater variability of scoies undei incentive 
conditions than under normal conditions The vaiious self correla¬ 
tions and intercorielations weie somewhat incieased undei incentive 
conditions 

The oldei children increased their score moie under the incentive 
than the younger ones. When the test was lepeated without an 
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added incentive tlie youngei children gained more than the older 
children. 
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L'EFFET DES MOBILES SUR LES RlSSULTATS DES TESTS 
D'INTELLIGENCE 
(Resume) 

On a fait subir le National Intelligence Test, Echclie B, dans les con¬ 
ditions ordinnirea standardisdes On a forme deux groupes compaiabics 
et les a divis6s selon I’Age chronologique et 1’a.ge mental. Puts on a 
r^pete le test api^s un intervalle de 13 jours Dans un groupe, l’exp6n- 
rimental, on a annonc^ I'ordre d’echelle dea sujeta sur le premier test et 
on a promts un prlx & chaque sujet qui dcpasserait son supcncur imm^diat 
dans Ic deuxi^me test Dans le second groupe, celui de contrdic, on a 
r£p6t6 le test avee nulle variation de pioceasua. 

Le fort stimulant de rivalit^ n’a pas caus^ dc r^sultats beaucoup plus 
61cv^s dans le National Intelligence Test Le groupe experimental n'a 
pas fait de plus grands gams dans les resultats finals que le groupe de 
contrdic Quand on a considdri le nombre des choses cssaydes et le nombre 
dcs crreiirs faites, on a constatd que le groupe exp^iirncntal a fait de plus 
grands gains dans le nombre d'essais. II y a cu cependant un nccroisse- 
ment correspondant du nombre d’erreurs Comme r6sultat, les rdsultats 
finals sont rcst6s relativcment influences Le stimulant a influence les tests 
de "puissance" et ceux de “vitessse” d’une fa^on diff^iente Dans ceux-ci, 
les T^suUats oat montc^ ua vrai accr<iisacnie&t, taadis que dans ceux-U ils 
ont montrd un d^croissemcnt 

La correlation moyenne des tests secondaires lea uns avec les autres dans 
les conditions avee stimulant a d^pass^ celle de ces tests dans des condi¬ 
tions sans stimulant L’nnalyse dea t^trades a montr6 que les conditions 
avec stimulant ont resulte dans une difference marquee de tdtrade La 
correlation entre I’lnitial et le gain et celle entre I’Sgc et le gam ont 6te 
positive dans le group experimental, +0,18 et +0,23, respectivement, et 
negative dans !e groupe de contrdle, —0,29 et —0,47, respectivement 
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La correlation entre le tiorabre initial ct le nombrc final d’esaaia a ete plus 
eiev6e dans lea conditions avec stimulant que dans celles Bans stimulant 
La variability des resultata a etd un peu plus eicvee dans les conditions 
avec stimulant quc dans celles sans stimulant 

Maller et Zudin 


DIE EINWIRKUNG DER MOTIVIERUNG AUF DIE IN INTELLI- 
GENZPROrUNGEN ERZIELTEN ZAHLEN 
(Referat) 

Es wurde die National Intelligence Test, Sicala B, unter den gewohn- 
llchen standardizierten Bedingungcn gcgcbcn. Es warden zwei vergleich- 
bare Gruppcn gebildct, die in Bezug au( ehronologiscKes und geiatlges 
Alter cmandcr glcichgestellt worden waren Nach emer Zwischenzeit von 
13 Tagcn wurde die Prufung vncderholt In dcr einen Gruppe, die die Ver- 
suciisgruppe bildete, wurde die an der ersten Prufung erzielte Rangordnung 
gemeldet, und es wurde jeder Veisuchsperson, die in dcr Wiederprufimg 
cin besseres Rcsultat erzielen wurde, als die nachst uberlegene Vcreuchspcr' 
son in der ersten Prufung, em Preis versprochen In der zweitcn Gruppe, 
der Kontrollgruppe, wurde die Prufung ohne Veranderung des Verfahrens 
wiederholt 

Dcr Starke Ansporn des Wetteifers bewirkte in den in dem National 
Intelligence Test erstelten Zahlen keine bedeutende Erhohung Die Ver- 
suchsgruppe erzielte m der endgultigen Zahl keinc grosseren Gewmne 
(gains) als die Kontrollgruppe Wuiden die Zahl der versuchten cm- 
zelnen Aufgnben (items) und die Zahl der Fehler in Betracht gezogen, 
so zcigte es sich, dass die Zunahme in der Zahl der versuchten Aufgaben 
bei der Versuchsgruppe die grosscre war, Es bestand aber eine entsprech* 
ende Zunahme in der Zahl der Pchler Folgiich blicb die endgutige Znhl 
relativ unverandert Die Prufungen der “Tuchtigkcit** (power) wurden 
durch die Anspornung anders beeinflusst, als die Prufungen der Schncilig- 
keit (speed tests). In den ersteren zeigte sich eine bestimmte Verbesserung 
der Zahl, wahrend in den letzteren cine Vcrachlimmeriing stattfand 

Die mittlere Inter-Korrelailon dcr untergeordneten Prufungen (subtests) 
unter Gegenwart der Anregung war der Inter-Koirclation bci Abwesenheit 
dcr Anregung uberlegen Duich vieifaltige (tetrad) Analyse wurde 
erwiesen, dass die Umstnnde der Anregung cincn ausgcprngtcn vicrfaltigen 
Unterschied (tetrad diifeience) bewirktcn Die Korrelntion zwischen der 
anfanglichen Zahl (initial score) and der Zahlzunahme (gain) und die 
Korrclation zwischen Alter und Zahlzunahme war in der Versuchsgruppe 
positiv—bzw 4*18 und *1-23, und in dcr Kontrollgruppe ncgativ—bzw 
— 29 und —47 

Die Korrelation zwischen der anfanglichen und der endgultigen Zahl 
der versuchten Aufgaben (attempta) war unter anregenden Umstanden 
hoher, als unter nicht-anregenden Die Vanabilitat der erzielten Zahlen 
war unter anregenden Umstanden etwaa hoher, als unter nicht-anregenden. 

Maller und Zudin 



THE DETERMINATION OF A RELIABLE INTELLI¬ 
GENCE QUOTIENT FOR THE YOUNG CHILD* 

From the lovia Child If^elfare Research Station, State University of loiua 


Ruth Updeorafp 


Tin's study was undertaken with a view to testing the reliability 
of an intelligence quotient determined for a child of preschool age 
just previous to his initial experience in a preschool group Due 
to the nature of the problem the lesults should be of significance m 
indicating the reliability of an initial test given in any new situation 
by an examiner strange to the child. It was possible, secondarily, 
to determine the reliability of an initial test given under circum¬ 
stances to which the child is accustomed and to study the effect of 
ceitain variables upon the results 

The impoitance of the eaily determination of a reliable rating of 
the intelligence of a school child is xvidely acknowledged Not only 
IS the lating desirable in dealing with the individual child, but, if 
determined previous to school entinncc, it is of value as a selective 
aid, On the othei hand, an unieliable estimate of a child’s level 
of intelligence is, undei the most fortunate circumstances, of no 
value and, when misleading, it is a decided hindrance. If, therefore, 
either speed oi accuracy need be sacrificed, the latter must remain 
The problem is th«at of finding how soon a icliable estimate may be 
obtained and, if tins is a piobkm with the school child, it is of equal 
if not greatei impoitance in the case of the child of preschool age 
for whom the standardization of the test is less peifect and second¬ 
ary factois moie influential 

Although the reported findings in studies of the constancy of 
the intelligence quotient m older childicn are so mutually consistent 
that further work would seem unnecessary, the data concerning 
preschool children aie scarce That the IQ’s of children of school 
age are sufficiently constant for the usual predictive puiposes has 
been quite satisfactoiiiv indicated (1, pp 23-53, 3, 4, 5, 6, 7, 9, 
10, 12, 14, 15, 16). To assume, however, that the results in these 
studies would be indicative of the outcome when similar methods 

•Accepted for publication by Carl Murchison of the Editorial Board 
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are applied to the young child would be unjustifiable, the difference 
in standardization of the test at the preschool and school ages 
indicates inaccuracy of the testing medium, not to spealc of the 
emotional factors which may have, if not a gieatei, at least a dif¬ 
ferent influence on the youngei child in the test situation. In 
addition, the present pioblem involves not only the constancy of 
the intelligence quotient, regardless of the instability of the testing 
medium, and of possible real fluctuations in intelligence, but also the 
possibility of the eftect of preschool training upon the intelligence 
quotient. If preschool tiaining laiscs the IQ permanently, a signifi¬ 
cant measure may be unobtainable. 

It has been postulated by Johnson (12) that the second intelli¬ 
gence quotients of childien tested for the first time at the youngest 
ages vary from results of the first test moie than the quotients of 
older childien, Hildieth (11) indicated that the change is apt to be 
,in increase for children of from three to five and of from six to 
eight, while for oldei children the tendency is for tlie quotient to 
decline Terman (16, pp. 138-164), citing retests of 99 children of 
prescliool age, felt that age at the time of the first test was not a 
significant factor in picdiction. Baldwin and Stecher (2, p 61), 
Goodenough (7, 8), and Johnson (12) achieved varying lesults, 
claiming piediction to be moie oi less successful, with anywhere 
from as many as 17% to as few as 5% of the children changing 
their IQ by approximately 20 points It is difficult to make com¬ 
parisons, foi not only are the lesults computed on different bases, 
but the cliildrcn vary m age from group to gioup Different tests 
were used and inteivals between tests differed From the results 
of testing 43 pieschool children twice, at intervals of fiom 7 to 14 
months, Woolley (17) found that only 16% of the childien changed 
5 01 less points in IQ, while 37% changed from 15 points oi moie 
These data, so at variance with the earlier data of Terman and 
Baldwin, she interpreted as indicating that nursery-school tiaining 
has an effect, though perhaps not a permanent one, upon the intelli¬ 
gence quotient, her conclusions were also based upon a comparison 
with non-nursery-school children Goodenough (8) failed to find 
that the intelligence quotients of nutsery-school childien increased 
upon retest more than did those of childien who had not attended 
nursery school in the interim Although tlie average IQ’s of both 
groups increased, tliat of the nursery-school children moie than the 
non-nursery-school children, nevertheless she did not judge the diffei- 
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cncc significant. Although these studies offer only a limited amount 
of data, and explanation should, theiefore, be made with reservations, 
there are several contributing factors which may have operated to 
bring about such differing results. Variety of interpictation is also 
possible In addition to the fact that different revisions of the Binet 
tests were used, winch fact has more weight since the lower age 
limit of the Minnesota study was 6 months below that of Woolley’s, 
Goodenough’s cases were matched as caiefully as possible with 
controls. Each nursery-school child was paired with one like him 
in sex, age, IQ on first test, interval between test, paternal occupa¬ 
tion, education, and nativity of parents It would seem, therefore, 
that for comparative purposes, the latter study was moie rigidly 
controlled. On the other hand, Goodenough's retests were made 
after an interval of only 6 weeks, while the Detroit children were 
examined for the second time at intervals of from 7 to 14 months 
after the first test. It would be possible to postulate that, although 
the nursery-school children in Minnesota had perhaps become more 
familiar with the testing situation m 6 weeks, which could account 
for any existing supenoiity, they had not been exposed to the nursery- 
school situation long enough for the training to have had much 
effect otherwise. According to Goodenough, this was checked by 
retesting both groups a second time after about 6 months, there 
were similar increases for both groups, the control group gaming, 
although not so much as did the nursery-school group Differences, 
she asserts, are not leal differences in intelligence but are due to 
imperfect standardization of the tests 

In view of the above results, further information is needed It 
remains to be explained why the tests of children tested for a second 
time at three years, for example, yield higher intelligence quotients 
than those of children tested first at three years, for obviously this 
cannot be laid at the door of imperfect standardization. Is practice 
the differing factor^ Is the child’s first IQ simply not a true index 
because the new situation is inhibitory? 

The present study should give further data on tliese problems 
By comparing two groups of children receiving second tests m the 
sprihg and first tests the preceding fall, one group being tested first 
before school entrance, the other after the children had become 
accustomed to the testing? situation, it would seem that the emotional 
factors might at least be delineated. Supposedly, for the second 
group they would be less than for the first. 
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For purposes of comparison, 260 children entering the preschool 
laboratories of the Iowa Child Welfare Research Station for the 
first time who were, at the time of their first examination, from 
19 to 66 months old were grouped as follows: 

Group A: Children who received their first examination during 
the week previous to the opening of the laboratories in late Septem¬ 
ber and who were retested the following spring 

Group B * Children who received their first examination after 
they had attended the laboratories for at least two weeks and before 
they had attended two months and who were retested the following 
spring. 

Group C Childien of Groups A and B who received a third 
examination during the following year 

Group D Children for various reasons not included in Groups 
A and B but who leceived a second and third examination within a 
one-year interval, 

The upper and lower limits of the age range of Groups C and D 
were each raised a year above Groups A and B These children 
were attending the laboi atones at the time of all their examinations 
with the exception of those in Group A, all of whom started attend¬ 
ance within a week after the examination. 

The measures were obtained by the Stanford and Kuhlmann 
revisions of the Binet-Simon tests Although during the first seven 
years the laboratories were in session only the former was used, for 
the last three years the Kuhlmann revision has been given to all 
children 42 months of age and below Those children, therefore, 
whose first and second and second and third tests were obtained by 
different measures, due to an advance from one age group to the 
next, were not included in this study Not all of the children were 
given both tests by the same examiner However, since only trained 
examiners gave the examinations, and since there was a sufficiently 
large number of them to offset any specific tendency, this fact does 
not seem to be of importance as a source of error 
All tests were given in examining rooms in the laborator}’’ build¬ 
ings The children in Groups B, C, and D were well acquainted 
with tlie examiners and thoroughly accustomed to the testing rooms. 
During a daily session of the laboratories a child was taken from 
his group when there seemed to be no abnormal conditions such as 
ill health or behavior difficulty and when he was not engaged in 
an all-engrossing activitv The children in Group A were, most 
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of them, coming to the Station for the fiist time. They came with 
their paients in ordei to go through the regular legistration routine; 
they did not know the examiners nor did they know the buildings. 
In some cases the parent was present at the e’cammation but this 
was not encouraged and was avoided wlienevcr possible The test 
was usually begun from 10 to 15 minutes after the child arrived 
and every attempt was made to make the occasion unhuriied and 
non-exciting 

The distiibution bv age and sex of 186 preschool children exam¬ 
ined either before or after entrance and rc-examincd approximately 
6 months later is given below 


Age, 

months 

Gioup A 

Examined before entrance 
Boys Girls Total 

Group B 

Jxamined after entrance 
Boys Girls Total 

19 to 30 

S 

9 

17 

3 

4 

7 

n to 42 

6 

8 

14 

19 

22 

41 

43 to 54- 

8 

9 

17 

23 

17 

40 

55 to 66 

$ 

6 

13 

19 

16 

35 

Total 

31 

32 

63 

64 

59 

123 

The average 

intclligenc 

c quotients of the four 

groups 

are quite 

comparable J 









Test I 

Test 2 

Test 3 


Mean 

Mean 


Mean 


Children 

IQ S.D. 

IQ 

SD 

IQ 

SD 

Group A 

63 ill 71 1+90 

121 2» 

13.38 



Group B 

123 112 17 1712 

121 43 

18 00 



Group C 

87 


121 70 

17 00 

12S 2 

lb SO 

Gioup D 

ISI 


120.80 

16+J 

12+1 

16.38 


On the surface, if the increase of a child's second IQ over his 
first, providing the groups are comparable, were due to gi eater 
familiarity with the test situation^ one would expect that the first 
IQ of Group B would average higher than that of Group A, because 
Group B’s familiarity at the time of the first test exceeds that of 
Group A On the othei hand, there may be at least two sets of 
circumstances operating. One group of influences may affect the 
reliability of the test by decreasing the variation from the first test 
to the second, while another may be influencing the intelligence 
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quotient to increase Familiatity could decrease variability and not 
increase average IQ 

The children m Groups C and D, who received a third test 
within a year after the second, are distributed by age and sex as 
follows. 


Age, 

months 

Boys 

Girls 

Total 

19 to 30 


1* 

1 

31 to 42 

11 

17 

28 

43 to 54 

2+ 

38 

62 

55 to 66 

28 

12 

40 

67 to 78 

8 

12 

20 

Total 

71 

80 

151 


*This child was 2 years and 6 months old 


In order to determine the relative degree of correspondence be¬ 
tween lesults of the fiist and second tests of the same childien, the 
intelligence quotients of Group A, first test, were correlated by the 
Pearson method with the mtclligence quotients of Group A, second 
test, and compared with Gioup B, first test, conelated with Group 
B, second test. Thus the reliability of the intelligence quotient 
when it IS deteimincd before school entrance is compared with the 
reliability when the quotient is obtained after the child has become 
accustomed to the school situation This technique for detei mining 
icliability is the best available but should not be inteipretcd too 
literally In it is the assumption that the IQ is a constant, which 
may or may not be true, and that latc of growth is regular, there 
may also be a practice effect which may not operate equally foi all 
children 

The correlation of the original and the repented tests foi Group 
A was -{- 535ct060, while the original and repeated tests of 
Group B have a correlation coefficient of -}- 837zb017. This 
correlation means that the children in Group B maintained their 
relative positions in both tests to a greatci degree than did Group A 
Since the diffeience between these correlations is a significant one 
their meaning is quite apparent, an intelligence quotient first detei- 
mined befoie pieschool entiance is by no means so reliable as one 
determined in a peiiod of from two to eight weeks subsequent to 
preschool entrance 

That the intelligence quotient determined by the second test was 
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TABLE 1 

75tiIj SOth, and 2Sth Pbrcentilfs of Amount of Deviation of Second IQ 
FROM First for Groups A and B 


Age, 

months 

Group Children 

Percentile 

75th 50tli 25th 

Percentage 
changing 
10 poima 
Total range or more 


First 10 determined before school euirance 



19 to 66 

A 63 

+ 18 +7 —1 

+ 33 to 

—33 

42,8 

19 to +2 

A 31 

+21 +7 —7 

+33 to 

—33 

54,7 

43 to 66 

A 32 

+ 19 +9 +3 

+ 33 to 

— 7 

50 0 


First 10 determined ciftcr school enfrntice 



19 to 6& 

B 123 

+16 +8 +1 

+38 to 

—11 

56 0 

19 to 42 

B 48 

+19 +9 +1 

+ 38 to 

—11 

50 0 

43 to 66 

B 75 

+ 15 +8 +2 

+ 36 to 

— 8 

45 3 


reliable is indicated bv the following coefficients of correlation 
When the second and third intelligence examinations of Group C 
(those children of Groups A and B who received a third examina¬ 
tion within a year of the second) were correlated, the resulting 
coefficient was -{- 785:t.027. When Group D was added to Group 
C, r equals -(-.720±.026. 

It will be seen (Table 1) that the deviations in the IQ’s of the 
retests from those of the original tests are larger than those found 
in previous investigations of older children, aie comparable to 
Woolley’s (17) and slightly larger than those found by Good- 
enough (13). 

The fact that approximately one out of eveiy two childien eithei 
incicased or decreased his IQ at least 10 points at his second test 
indicates the care necessary in the interpretation of a single measure, 
Evidently (Table 2) the chances of decreasing are less than those 
of increasing, particularly for children whose initial IQ’s aie 100 
or below. (However, it must be borne in mind that this group of 
children is a selected group, drawn from a homogeneous population, 
and tliat only 14 out of the 36 IQ's helow 100 were less than 80) 
No child whose first IQ was less than 100 tested still lower m his 
second test From the standpoint of simple increase and decrease, 
regardless of size, this is the only point of differentiation between 
the three IQ levels as classified. When the size of the positive and 
negative changes are compared (Tabic 3), it seems clear that the 
increases in IQ are significantly larger than the decreases for both 
groups. 
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TABLE 3 

Mean Positive and Nbgauve Changes in IQ fhom First to Second Tfst 


Positive change Negative change 

Age, Chil- Chil- 

months Gioup dien Mean S.D dren Mean SD 


I? lo 

6^ 

A 

Tested be foie entrance 
47 IS 3 8 9 

IS 

7 9 

72 

19 to 

42 

A 

20 

166 

9$ 

11 

10 0 

79 

43 to 

66 

A 

27 

14.1 

78 

4 

3 5 

2 3 

19 to 

66 

n 

Tested 

98 

after 

119 

entrance 

a 6 

18 

47 

29 

19 to 

42 

B 

38 

14.0 

93 

7 

6 1 

3.2 

43 to 

66 

B 

60 

US 

76 

11 

3 7 

25 


Tables 4 and 5. giving the results of the application of Fisher’s 
formula for computing the significance of difteienccs in cases where 
the population is small, suggest two factois aftecting the size of 
increase and decrease in IQ. There arc between 70 and 80 chances 
in 100 that the larger clianges in IQ, found in tlie group tested fiist 
before preschool entrances, are significantly larger. This holds true 
for the positive changes of both age gioups and for the negative 
change m the younger children It would seem reasonable, m the 
light of the otiiei results, to believe that decreases in IQ are smaller 
for Group B tlian for Group A, the number of children over 


TABLE 4 

Mean Positive and Necativp Chanccs in IQ from First to Second Test, 
Groups A and B Compared 


Age, 

months 

Group 

Children 

Mean S D cst 

P 



Positive changes 



19 to 42 

A 

20 

16 60 

2 54 

between 

19 to +2 

B 

38 

13 97 

3 and 2 

43 to 66 

A 

27 

14 07 

1.86 

between 

43 to 66 

B 

60 

11 53 

3 and ,2 



Negative changes 



19 to 42 

A 

11 

10 00 


between 

19 to 42 

B 

7 

6 14 


3 and .2 

43 to 66 

A 

4 

3 75 

1 31 

not sig- 

43 to 66 

B 

11 

3 73 

nificant 
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TABLE 5 

Mean Positive and Neoapive Chances in IQ from First to Second Test, 
Aces Compared for Groups A and B 


Age, 

moRlIia 

Gioiip 

Childien 

Mean £ D est 

P 

19 to 42 

A 

PosUwe changes 
20 16 60 

2 62 

between 

43 to 66 

A 

27 

14 07 

4 and 3 

19 to 42 

B 

3S 

13 97 

173 

between 

43 to 66 

B 

60 

11.53 

2 and 1 

19 to 42 

A 

negative changes 
11 10 00 

3 68 

between 

43 to 66 

A 

4 

3.75 

2 and 1 

19 to 42 

B 

7 

6 14 

1 33 

between 

43 to 66 

B 

11 

3 73 

,1 and 05 


three and a half in Group A who decreased in IQ was small and 
Its insufficiency is self-evident Until further data are available 
conclusive proof will have to wait To restate, then, increases in 
IQ for those children tested aftei school attendance were not so 
large as the inciease of those first tested befoie attendance. The 
first IQ of Gioup B moie closely approximated the second than 
did that of Group A 

That age is a possible factor is indicated in Table 5. The 
intelligence quotients of the younger children, when they change, 
increase moie than those of the older children and decrease more, as 
well. 

Before more fully interpreting the results, let us summarize them 
briefly 

1 The tests and retests of 63 children between the ages of 19 
and 66 months, whose first IQ’s were obtained just before school 
entrance, did not coiielate so highly as did tests and retests of 123 
children of like age whose fiist IQ’s were determined in from 2 to 
8 weeks after school entrance The leliability of the first test of 
the 63 children was low. 

2 The second and third tests of the same and similar children 
correlated to the same degiee as the first and second tests of children 
first tested after school entrance; they, therefore, correlated more 
highly than the fiist and second tests of childien first tested before 
preschool entrance 





162 


JOURNAL OF GENETIC PSYCHOLOGY 


3. Both groups of children made similai gams m intelligence 
quotients. The mean IQ’s were practically the same, as were the 
variabilities. 

4. Tlie children in both groups varied widely in amount of 
change of IQ from the fust to the second test, there being approx¬ 
imately 15 points IQ between the 25th and 75th percentile of 
change Fifty per cent of the children changed m IQ 10 points or 
more. 

5 The tendency to inciease oi decrease did not vaiy with the 
level of the original IQ, except foi the fact that no child whose 
initial IQ was less than 100 decieascd his intelligence quotient m 
the second test. 

6 Increases in IQ were significantly larger in amount than were 
decreases 

7. There were moie increases tlian decreases 

8. The IQ's of children first tested befoie school entrance less 
closely appioxunated the second IQ's than those obtained as the re¬ 
sult of tests administered from 2 to 8 weeks after school entrance. 

9 Changes in IQ’s from the first to the second test were larger 
for children 19 to 42 months old tlian for children 43 to 66 months 
old 

That Binet examinations given to children before their entrance 
to preschool j'icld questionably leliable IQ’s while those resulting 
from tests given at least two weeks after initial attendance are of 
higher reliability, is supported by two lines of evidence* (1) Theie 
IS, under the foimer conditions, higher correlation between fiist and 
second tests, and (2) the size of IQ change fiom the first to the 
second test decreased. Not only is tins fact of significance in an 
educational organization but it is impoitant for the clinician, the 
Binet examination, at best of only indicative value, to be interpreted 
in light of othci infoimation, is foi young children a varying 
measure. Although the conditions of examination for Gioup B are 
indicated as more favoiable, in geneial, caution must be used in 
the application of this fact to the individual case in the assumption 
that under these conditions a given IQ is reliable. As yet only the 
group trend is clear and specific application is difficult other than 
that extreme conservatism must be piacticed in the interpietation of 
a single measure of the IQ 

To attempt an explanation of these results may be justifiable but 
further data must precede final conclusions If children’s IQ’s aie 
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more reliable aftei school attendance theie aie two possible expla¬ 
nations: (1) The conditions of examination are more favorable 
after a child has been in school than when the who'le situation is 
new to him; therefore, the difference is only apparent and does not 
indicate a real change in IQ; (2) both measures may be valid and 
the child's intelligence actually does change aftei a short attendance. 

There are no data to suppoit the second interpretation. The 
mean IQ and vaiiabihty of Group li on the first test are piactically 
identical with those of Gioup A Moreover, two weeks’ time in 
a pieschool would not seem that efficacious even to the most ardent 
enthusiast. It is tiue that the mean second IQ’s are higher than 
the first; statistically, the differences aie not laige and tlie piac- 
tice effect must be held in mind In the absence of a contiol group 
further contention foi effect on intelligence is withheld. 

On the other hand, it seems reasonable to suppose that certain 
elements in the preschool enviionmcnt would contribute to making 
an IQ obtained there a tiuer measure of the child’s ability than 
one determined by a stranger in an unfamiliar environment. In 
the first place, the child is well acquainted with the examiner. 
Marine (13), m her study of the eftect of familiarity with the 
examinei upon Binet-test performance, came to the conclusion that 
this factor is not important. It seems possible, however, that the 
examiner’s effect as a part of a new, stiange environment is of 
significance even though under the conditions of her experiment 
Di Maiine believed a stiange examiner not a matter for consideia- 
tion. The subjects of hei study were school children, accustomed 
not only to the school environment but, in the case of a considerable 
number of them, to the testing situation. She made no attempt to 
pair hei subjects by any criteria of personality and, although they 
may have been equated in this respect, it would be more desirable 
to be reasonably assuied of this fact befoie assuming that conditions 
were equal for both gioups and that familiarity and unfamiliaiity 
were really achieved. In addition, her subjects were older than 
half of the children in this study and it is pointed out here, as well 
as elsewhere, that emotional factors are more piobably encountered 
in youngei children under these circumstances 

In the second place, the child in preschool attendance is familiar 
with the building and the testing-ioom He has explored both at 
his leisure and has developed a feeling of sccuiity Quite possibly 
the fact that his mother is not piesent or near is contributory, theie 
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is no dependence on her nor sensing of her tenseness in a situation 
winch she may be facing with some appiehension The whole 
picture of strange examiner, new room and building, a child under 
emotional stiain prepared for he knows not what, is an entirely 
different one fiom that of a child going into a familiar room with 
a friend to play a game Herein the explanation of these results 
seems to lie 

To summarize, it has been found that an intelligence quotient 
obtained just previous to a young child’s first experience m pre¬ 
school is not reliable This fact is significant as being indicative 
of the reliability of any initial test given to a young child m a 
situation strange to him. On the other hand, a test given as soon 
as two weeks after the beginning of preschool attendance is appreci¬ 
ably more reliable. Many of the children who were tested varied 
in IQ widely from the first to the second test, 50% of them changing 
their intelligence quotients by 10 points or more. Incieases m IQ 
were larger than decreases and occurred more often. Until further 
data are available it seems wise to attribute the difference in reliabil¬ 
ity to differences in emotional state at the time of the examination 
It has long been known that the test suffered from imperfect 
standardization at the lowei ages It has been assumed that factors 
involved in test administration, rathci than the test itself, were 
of extreme importance and their consideration essential. The present 
study presents evidence on both these points and serves as one more 
proof for the need of caution m the use and interpretation of the 
intelligence quotient. 
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LA DETERMINATION D’UN QUOTIENT D’INTELLIGENCE CON¬ 
STANT POUR LE JEUNE ENFANT 
(R6sum6) 

Cette 6tude pi6sente des donn6es sur la Constance relative des premiers 
tests Binct subia dans des conditions differentes Pour faire des comparai- 
sons, des enfants assistant aux laboratoires prescoianes poui la premicic 
fois, agfs a I’epoque de leur premier test dc dix-ncuf a soixante-six moia, 
ont 6tc groupcs ainsi .(1), les enfants qui ont subi leurs piemicrs testa peu 
de temps avant Icur entree au laboratoirc prescolairc (2) les enfants qui 
one aubi Icuis premiers tests apris avoir assiste au laboiatoirc pendant deux 
^ liuit semaincs. Six mots plus tard on a teste de nouveau les deux 
groiipes d’enfnnts 

Les piemiers tests et les deuxiemes des enfants testes pour la premiere 
foia avant l'entr6e, lesquels ont ete done dans une situation non famili^rc, 
ont donne une correlation de 0,535+0,060, les premiers tests et les deuxiemes 
des enfants testes apres I’entree ont donne une correlation de 0,837+0,017 
La Constance des deuxiemes tests a ete indiqu6e pai le fait qiihls ont 
donnd une correlation eievec avec des troisiemcs tests subis cn un an Les 
deux gioiipes d'enfants ont gagn6 £galeinent, environ dix points du QI, les 
variabilit6s ont ete semblables Cinquante poui cent dcs enfants ont 
change leur QI de dix points ou plus, les ^angements n’ont pas vand 
avec le niveau dii QI Les accroissements ont etd beaucoup plus grands 
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que les d^croisscments et ont e» lien phis souvent Lcs chnngements du QI 
out ete plus grands poin les enfjints Sg^s de moms dc qiiaigiite-deux moia 
que pour leg enfonts plus Sges Les differencea de Constance ont ete at* 
tributes aux differences de I'^tat ^motif a I’epoqiic de rexameti, lcs cir- 
coiistances dc familiaritd etnnt plus favoiables 

UpDEORArr 


DIE BESTIMMUNG EINES ZUVERLASSIGEN INTELLIGENZ* 
QUOTIENTS BEl JGNGEN KINDERN 
(Refeiat) 

In dieser Arbeit weiden Bcftinde gegeben iibcr die relative Ziiverlassig- 
keit von anfanglichcn (Initial) Bmetprufimgen die unter verschicdenen 
Umstanden gegeben wiirden Mit dein Zweek dei Vcigleichung, wiirden 
Kindci, die zum ersten Mai in die VorschuHaboratoricn (pieschool labora¬ 
tories) eintiaCen, und die zur Zeit der ersten Prufung 19 bis 66 Monatc 
alt waren, in folgende zwei Gruppen geteill (1) Kindctj die ihre ersten 
Pnifungen kiirz vor ihrem Eintritt in die Vorschule diirchnnachten, und 
(2) Kinder, die ihre ersten Piufnngen diiioliinachten, nachdem sie schon 
seit 2 bis 8 Wochen die Laboiatorien besiichten Beide ICmdergruppen 
wurden 6 Monnte spatcr noc^hmals gepnift 

Die KorreUtion zwisclien den ersten und zvreiten Prufuiigen an den 
Kindein, die zum ersten Mai vor dem Vorschiileintntt gepruft wuiden, und 
die sich folglich in eincr fremden Umgebung befanden, bctnig 53S± 060, 
die Korcelation zwischen den eistcn und zweiten Pru{ungcn an Kindern, 
die nach dera Voischiilemtritt geprdft wiirden, betiug 837± 17 Dass die 
zweiten Prufungen zuverlassig waren, wuide diirch die Tatsache erwicsen, 
dass sie mit dritten Pnifungen, die innerhalb eines Jahres gegeben wurden, 
eine hohe Koiiclation zeigten Die zwei ICmdergruppen maditen m, Bezug 
nuf den Intelligenzquotient ahniiche Gewlnnc—ungefalir 10 Punkte Auch 
die Abweichungen waren in den zwei Giiippen dlinlich Fuiifzig Prozent 
del Kinder erwicsen eine Andening von 10 Punkten oder mchr im Intelli* 
genzquotient; die Grosse der Andcningen vanirte nicht mit der Ilohe der 
Intelligenzquotionte. Es fanden oftei Zunalimen statt als Abnahmeii, und 
die Ziinahmen waien auch bedeiitend grosser, als die Abnahmen Andeiun* 
gen des Intelligenzquotients waren bei Knidem, die junger waren, als 42 
Monnte, giosser, als bei Ktndein die alter waren Unterschiede in Bcziig 
auf Ziivcrlnssigkeit [der Prufungaresultate] weiden Unteischieden im 
Gefuhlszustand (emotional state) zur Zeit der Prufung zugeschiieben, 
wobei Umstarde der Vertrautheit (familiarit}') sicli als gunstiger erwiesen 

UPDEGRAtF 



“HABITS” OF THREE SUCCESSIVE NURSERY-SCHOOL 
GROUPS AND SOME RELATIONS BETWEEN TRAITS^ 

Frotii the Psychological Laboiatory of Purdue University 


Harriet E. O’Shea 


The data of this article^ have been accumulated from 1927 to 1930 
in a nursery school on the Pacific Coast There have been no known 
influences selecting the applicants to the school difteiently in any of 
the tliree years. A comparison of avciages and vaiiabilities of certain 
traits fiom year to year and the inter-relationships of tiaits thioiighout 
the three years give tentative answers to certain interesting questions. 

The School 

The nursery school in which the childicn were being measured 
was located at Mills College, California, in its Prc-School Labora¬ 
tory The college is a privately endowed college for women, enrolling 
about SIX hundred students, including giaduate students It is lo¬ 
cated on the edge of an mdustiial city, Oakland, and is readily acces¬ 
sible from Beikelcy, Piedmont, San Fiancisco, San Leandro, Alameda, 
and IS not fai from Palo Alto and othei towns on the Peninsula. The 
Prc-School Laboratoiy was intioduced into Mills College to provide 
observable material foi various college classes and foi the student 
body as a whole. 

The school has been limited to an enrollment of twenty cluldicn, 
who may enter between eighteen months and three and one-half years. 
It is m session in the mornings, and through luncheon. The children 
are sent back to their homes foi afternoon naps. A small tuition, pay¬ 
able by the semester, is charged for each child, and two to foui tui¬ 
tion scholaiships are maintained each ycai. 

The immediate vicinity of Mills College is not one which would 
understand oi could support a nurseiy school, most of the neighbor¬ 
hood being filled with woikeis m nearby automobile factories. A 
few children only have come from the immediate neighborhood; the 

*Accepted for publication by Carl Murchison of llie Editorial Board and 
received in the Editorial Office, August, 17, 1931 

^he material was originally presented at the meetings of the Pacific 
Coast Nursery School Association, November 1930 
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rest have come from Berkeley, Piedmont, downtown Oakland, Ala¬ 
meda, and San Leandio. There has at all times been a waiting 
list for the school from which selections are made on the basis 
of several criteria—pnoiity of application, age of the child (younger 
children being preferred), nearness to the scliool, and transporta¬ 
tion facilities if the family lived at a distance There was Uttlc 
selection with refeience to parents’ occupation or economic status, since 
some tuition-free scholarships were always maintained The chief 
factor of selection, as usual m experimental or progressive schools, 
seemed to be the intelligence of the parents themselves, those who 
learned of the nurseiy school and weie interested in it forming a 
group apparently somewhat above the average of the population 

The parents included amongst number architects, enginceis, 
college professors, musicians, lawyers, politicians, airplane pilots, mer¬ 
chants, cleilcs, operators of small restaurants, persons in a vaijcty ot 
other occupations, and an occasional unemployed father Some of the 
mothers were or had been employed at such occupations as nuising, 
teaching, maid scivice, operating a switchboard, and so on. A mother 
or two each year was a widow supporting her children. 

The staff of the school consisted of the director of the Pre-School 
Laboratory, two highly trained supervisors who were tlie head tcacli- 
ers of the school and who had immediate supervision of student teach¬ 
ers and observeis, two named graduate student assistants, a doctor, 
a tiained nurse, a consulting member of the faculty in orthopedics, 
a consulting member of the faculty m dietetics, a dietician, a maid, 
and janitor service 

There were constantly in the school practice teachers who had re¬ 
ceived preliminary training before being allowed to practice, observers 
from Various college classes, visitors from outside of the college, and 
a few students collecting data for research topics The diiections for 
observeis in the nursery school were strictly observed at all times 
with the result that the large number of visitors to the school had no 
observable effect upon the children 

Habit Inventories 

Each fall a group of advanced students, graduate students and 
occasional senior majors, in connection with a course in the ptychologj' 
of the preschool child, were permitted to make habit inventories of 
the children. The Andrus Inventory of Habits From Two to 
Four (1) was used. The obseivers had all had a number of courses 
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in psychology and education before they were allowed to enter this 
paiticular course. 

Each student inventoried five childien and compared and discussed 
her inventory with that of a co-workei before the final records pre¬ 
sented in this study were made. Dr Andius found that a training 
of five inventories made an observer relatively reliable and accurate. 

The records here presented were accumulated by students who 
liad completed this pielimiiiary tiaining m the inventorying technique. 
In almost all cases the records used hcie aie, furthermore, an average 
of the inventoiies made by two observeis during the same days In 
a few cases where the records are single inventones they aie the ninth 
or the tenth inventories made by the observer in question 

Tlie inventoiying was done each fall, being completed before 
Thanksgiving 

A scoring formula evolved at Mills College (3), differing from 
the one utilized by Di Andrus, was used. This method of scoring 
has since been adopted by Dr. Andrus in the levised form of the in¬ 
ventory (2). 

In place of the maximum scores given by Di Andius, the following 
maximum scores are employed 


I 

Emotional 

224 

II 

Mental 

226 

III. 

Motor 

224 

IV 

Social-moral 



Part I 

108 


Pait II 

38 


Tile othei material used in calculating the final score is as follows • 

T =the total score earned by the child 
/I'^situations listed m the inventory which do not 
occur duiing the time the child is obseived 

The formula for calculating the final score is 

T 

Final scoic=-x 100 

new maximum — 2X 

In other respects the inventorying and scoring foi each item and 
for aiiiving at totals follows Dr Andrus’ diiections exactly 

It will be lemembeied that the Andius Inventory piovides foi a 
survey of the child’s reactions to a iich environment which is fattuliai 
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TABLE 1 

Andrus Habits prom Two to Four. (1927-192S) 
(Revised scoring) 


1 

2 

3 

4 

5 

6 

7 

Child 

Age 

(months) 

Kohlman 

10 

Anclnis Andrus 
emotionnl mental 

Andnis 

motor 

Andnis 

social- 

moial 

1 

185 

— 

19 5 

17 3 

IS 7 

—10,6 

2 

22,5 

— 

16 6 

14.8 

24 6 

—19 3 

3 

26 0 

— 

22 3 

34 3 

22 8 

+ 21 5 

4 ' 

26 0 

115 

20,1 

41 9 

42 9 

+ 20 8 

5 

26 5 

133 

2+ 3 

51.6 

45.6 

+ 24 8 

6 

29 0 

102 

13 2 

32,2 

40 2 

+29 5 

7 

29 5 

— 

23 0 

48 4 

59 7 

+ 0,7 

8 

310 

106 

21.2 

39.4 

41 0 

+23 6 

9 

31 S 

105 

14.9 

56,7 

S6.6 

+46,3 

10 

34 5 

— 

21,8 57.8 

61 2 

+ 34 5 

11 

34 5 

109 

19 3 

40.4 

49 7 

+ 7,0 

12 

37.5 

— 

15.3 

26,8 

31 3 

+ 70 

13 

395 

92 

18,0 

46 6 

35 8 

+ 16,9 

1+ 

40 5 

Ill 

17 9 

38,0 

31 2 

+23 8 

Mean 

Standard 

305 

109 1 

19 I 

390 

39,9 

16,2 

deviation 

62 

111 

3 2 

12 7 

13 5 

16 9 



Andrus 

TABLE 3 

Habits from Two to Four ' 
(Revised scoring) 

(1928-1929) 


1 

2 

3 

4 

5 

6 

7 

Cliild 

Age 

Kuhlman 

Andrus 

Andi us 

Andrus 

Andrus 

social* 

(months 

) IQ 

emotional 

mental 

motor 

moral 

1 

23 

101 

15 7 

29 9 

47.2 

26 2 

2 

24 

— 

14.0 

23,9 

43 6 

22.1 

3 

29 

110 

2t4 

38 0 

55 7 

37.9 

4 

31 

—. 

18,3 

SO 5 

61 3 

22 2 

5 

35 

— 

13 1 

50 8 

57 7 

13 8 

6 

37 

122 

24 4 

65 6 

63 8 

51 5 

7 

38 

144 

147 

68 6 

84 + 

18 3 

8 

33 

109 

23 1 

55 9 

76 0 

28 6 

9 

39 

168 

20 8 

62 4 

61.9 

31 9 

10 

39 

154 

20 2 

67 9 

78 3 

53.6 

11 

40 

109 

10.8 

48 5 

56 5 

31 8 

12 

40 

112 

21 9 

S3 3 

76 3 

41 9 

13 

41 

107 

19 0 

61 8 

72 0 

31 4 

, 14 

42 

12+ 

7,1 

42 8 

79 4 

32 2 

Mean 

35 4 

123 6 

17 7 

51 4 

65.3 

31 7 

bland ard 
deviation 

5 9 

1 20 9 

5 1 

13 4 

12 2 

11 1 
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TABLE 3 

Andrus Habits irom Two to Four (1929-1930) 
(Revised scoiing) 


1 

2 

3 

4 

S 

6 

7 

Child 

Age 

(months) 

Kuhltnan 

W 

Andiua 

emotional 

Andrus 

mental 

Andrus 

motoi 

Andrus 

social- 

moral 

1 

21 

120 

22 3 

28 8 

29 9 

8.6 

2 

22 

_ 

16 4 

40 7 

52 8 

4.9 

3 

23 

10+ 

28 86 

31 89 

53 06 

11 46 

4 

24 5 

100 

22 05 

27 1 

50 5 

27 25 

S 

2C S 

106 

1935 

37.28 

55 66 

32 39 

6 

2i.S 

in 

24.36 

409 

52 21 

19 31 

7 

31 

116 

2018 

47 67 

83 91 

32 74 

3 

32 

121 

29 41 

77 S 

73,55 

29 7 

9 

33 

145 

21 52 

54 55 

74 53 

1 20 

10 

33 

130 

20 89 

58 7 

78 86 

31 5 

U . 

35 

130 

60 0 

23.07 

5349 

8 03 

12 ' 

3S S 

13S 

18 07 

57 57 

6949 

9 17 

13 

39 


13 52 

58.88 

64.16 

—10 46 

1+ 

43 

125 

18 35 

51.05 

75 15 

30 65 

Mean 

Standard 

312 

120 4 

23 9 

46 0 

62 3 

169 

deviation 

52 

12.9 

10 8 

14 8 

140 

13 S 


to him—the nursery scliool. No child’s program is changed m any 
way by the investigation. Fuithcrmore, only those occun cnees which 
the observei actually sees and records duiing the three houis of the 
inventory can be scored. 

Scores Recorded 

The full enrollment in the school could not, in any of the thice 
years, be inventoried on account of difficulties in the observers' sched¬ 
ules, and on account of absences of children whose inventories were 
begun but could not be finished It happens that 14 children weie 
inventoried each year, those 14 being a purely random sampling of the 
school (In tlie first year of the school the upper age limit was half 
a ye.Tr higher .Tnd a few inventoiics wcie made of older children 
Those inventories are excluded from the present list.) 

Table 1 lepresents the lesults of the fiist year (1927-1928) , Table 
2, those for the second year (1928-1929) , and Table 3, those for the 
third year (1929-1930) In Table 4 will be found the lesults fiom 
the thiee yeais together, arranged according to the chronological age 
of the children at the time the inventory was made 
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TABLE 4 

ANfiRUS Habits from Two to Four (Thrcc Years Combined) 
(Revised scot log) 


1 

2 

3 

4 


5 

6 

7 

Child 

Age 

(months) 

Kuhlman 

/{? 

AncErua 

emotional 

Antlius 

mental 

Andrus 

motor 

Andrus 

social- 

moral 

1 

185 

— 

19 

5 

17 3 

15 7 

—10 6 

2 

21 

120 

22 

3 

• 28.8 

29 9 

a 6 

3 

22 

— 

16 

4 

40 7 

52 8 

+ 9 

4 

22 5 

— 

16 

6 

14 8 

24 6 

—19 3 

5 

23 

101 

IS 

7 

29.9 

47 2 

26 2 

i 

23 

104 

2S 

86 

31 89 

53 06 

11.46 

7 

24 

— 

1+ 

0 

23 9 

43 6 

221 

8 

24 5 

100 

22 

05 

27.1 

505 

27 25 

? 

26 

— 

22 

.3 

34 3 

22 8 

21 5 

10 

26 

115 

20 

1 

41 9 

42 9 

20 8 

n ' 

26 S 

133 

24 

3 

51 6 

45.6 

24 8 

12 

26,S 

106 

19 

35 

37 28 

55 66 

32 39 

13 

28 5 

113 

2+ 

36 

40 9 

52 21 

19 31 

14 

29 

102 

13 

2 

322 

40 2 

29 5 

IS 

29 

no 

244 

38 0 

55 7 

37 9 

16 

29 5 

— 

23 

0 

48 4 

59 7 

07 

17 

310 

106 

21 

2 

39 4 

41 0 

23 6 

13 

31 

— 

1& 

3 

50 5 

61 3 

22,2 

19 

31 

116 

20 

18 

47.67 

83 91 

32 74 

20 

31,5 

. 105 

14 

9 

56 7 

56 6 

46 3 

21 

32 

121 

2941 

77.5 

73 SS 

29 7 

22 

33 

145 

21 

52 

54 55 

74 53 

1.20 

23 

33 

130 

20 

89 

58 7 

78 86 

31 5 

2+ 

345 

— 

21 

8 

57 8 

61 2 

34.5 

25 

34 5 

109 

19 

3 

40 4 

49 7 

7,0 

26 

35 

— 

13 

.1 

50 8 

57 7 

13 S 

27 

35 

130 

60 

0 

23 07 

58+9 

8,03 

28 

355 

135 

IS 

07 

57 57 

69 49 

917 

29 

37 

122 

24 

4 

65 6 

63 8 

51,5 

30 

37 5 

— 

15 

3 

26,8 

31 3 

70 

31 

33 

144 

14 

7 

68 6 

84 4 

18 3 

32 

38 

109 

23 

1 

55 9 

76 0 

28 6 

33 

39 

16S 

20 

8 

62.4 

61 9 

31 9 

34 

39 

15+ 

20 

2 

67 9 

78 3 

S3 6 

35 

39 

— 

13 

52 

58 88 

64 16 

—10 +6 

36 

39 5 

92 

IS 

0 

46 6 

35 8 

16 9 

37 

40 

109 

10 

8 

48 S 

56 5 

31 8 

38 

40 

112 

21 

9 

53 3 

76 3 

41 9 

39 

40.5 

Ill 

17 

9 

38 0 

31 2 

23,8 

40 

41 

107 

19 

0 

61 8 

72 0 

31 4 

41 

42 

124 

7 

1 

42 8 

79 4 

32 2 

42 

43 

125 

18 

35 

5105 

75 IS 

30,65 

Mean 

Standard 

32 I 

118 6 

20 

2 

45 3 

55 8 

21 6 

deviation 

6,6 

169 

7 

6 

14 6 

174 

15 8 
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There are two children whose records appear twice, child Number 
5 in Table 1 is child Number 7 m Tabic 2, and child Number 6 in 
Table 1 is child Numbei 13 in Table 2 It may be noted in passing 
that the Kuhlman retest uses m both cases for these two children, 
thereby conforming to the general results obtained by Di. Goode- 
nough in her retesting of young children 

It was, unfortunately, not possible to obtain Kulilman tests for all 
of the children inventoried each year, as will be seen in the appro¬ 
priate tables, but in the year when the fewest Kuhlman tests were 
given there were 8 out of 14 children so measured In the other veais 
a larger poition was measuied These numbers are at least sufficient 
to give a fan indication of the rate of development of the group of 
children 

Although Dr Andrus does not provide for a total scoie on the 
four sections of the inventory, and although it is not cleai what such 
a total score would mean, for the purposes of exploring the results 
of the inventory each child’s total score has been calculated and is 
presented in Table 5. 

The Yearly Composition of the Nursery School 

In ordei to faciliate comparisons, the central tendencies and varia¬ 
bilities of the three groups and of the combined total group arc col¬ 
lected in Table 6 The school m the second year liad a group of 
childicn shifted sortiewhat towards its upper chronological limit. The 
rate of mental development (Kuhlman IQ) was about the same 
for the second and third years, both considerably above that of the 
first year Even the first year, however, was above the average of 
the population The second year includes a greater variety of rates 
of development than the other vears. 

The “emotional” section of the Andrus Inventory does not dif- 
fcicntiatc between desirable and undcrsirable emotional traits m the 
final score The score, therefore, indicates only excitability without 
distinction as to elation and depression, or fear and anger, etc 

It will be seen that the three groups are closely alike m excitabil¬ 
ity, the third group being somewhat more excitable than the other 
two. The oldest and most rapidly developing gioup, the second, is 
the least excitable. The VAiiability of the thud gioup in excitability 
IS much gieater than the variability of the other two gioups, 

In mental scores the three groups follow the order of then Kuhl¬ 
man mental age—the second group is highest, the thud gioup next, 
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TABLE 5 

Total Andrus Scores (Three Years Combined) 
(Revised scoring) 


Child 

Age 

(months) 

Kuhlman 

MA (months) 

Andrus 

totai 

1 

18 5 


41 9 

2 

21 

25 2 

89 6 

3 

22 


144 8 

+ 

22 S 


37,7 

S 

23 

23 2 

1190 

$ 

23 

23.9 

125 2 

7 

24 


103 6 

8 

24 5 

24 5 

127 0 

9 

26 


100 9 

10 

26 

29.9 

125,7 

11 

26 5 

35 3 

146.3 

I2 

26.5 

28 1 

144 8 

13 

28 S 

32 2 

136 8 

1+ 

29 

29 7 

U5,l 

IS 

29 

31 9 

1560 

16 

29.S 


131 8 

17 

31 

32 2 

125.2 

13 

31 


152 3 

19 

31 

36 0 

184 5 

20 

31 5 

33.1 

174 5 

21 

32 

38 7 

210,1 

22 

33 

47 9 

151 8 

23 

33 

42 9 

1900 

2+ 

34.5 


I7S 3 

2S 

34.5 

37 6 

1164 

26 

35 


135 4 

27 

35 

45 5 

149 6 

28 

355 

47 9 

1544 

29 

37 

45 1 

205 3 

30 

37.5 


80 4 

31 

33 

547 

186.0 

32 

38 

41 4 

183 6 

33 

39 

65 S 

177 0 

34 

39 

601 

220 0 

35 

39 


126 0 

36 

395 

36 3 

117.3 

37 

40 

33 6 

147 6 

38 

40 

44.8 

193 4 

39 

40 5 

45 0 

110,9 

40 

41 

43 9 

184 2 

41 

42 

521 

161,5 

42 

43 

53.8 

175 4 

Mcbd 

521 

39 42 

143 7 

Standfird deviation 

66 

10 68 

40.2 
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and the first group lowest. The spread of scores on the Andrus men¬ 
tal section IS very closely alike for the three years Whether the 
mental scores (39, 46, 51) arc to be considcied rather similar or 
quite dissimilar there is hardly enough data to conclude. With the 
present data the standard deviation of the mean for the first year 
IS 3 4 and of the thiid year is 4 The difference between the means 
of the first and third years, 7, is 1 3 times the sigma of the diftercnce, 
which is 5.2 This, of course, is not a large enough difference to 
put it outside of the realm of a chance difference The diffeience 
in mental score between the fiist and second years, 12, which is 2.4 
times the sigma of the diffeience doubtless represents 

a real difference between the groups Paired in the otlicr two ways 
the gioups cannot be said to be very different in mental score. 

In motor performance the second and thud years are very much 
alike and arc considerably higher than the first year. Whether the 
relatively young first group, which actually associated in the school 
with childien still older than anv present in the second and third 
year, was made lower m its motor score than it otlierwise would have 
been by being occasionally deprived of apparatus is a question. The 
first and third groups arc more alike in chronological age than the 
second and third groups The third gioup stands about midway 
between the othei two in mental age. 

In social-moral traits the second group stands markedly higher 
than the fiist and third, which aic identical in score, except that the 
first group IS spread somewhat more than the third 

In total score, whatever it may mean, the second and third gioups 
arc practically identical, and the first group is much lower 

In summary, the second group stands highest in three of the four 
traits measured by Andrus—and, in standing lowest in the fouith 
trait, excitability, it may be displaying the best rating of the thiec 
groups in that trait. 

In emotionality the first and second years are alike, in mental 
score there is a progression from first to third to second, in motor 
skill the second and third years arc alike, and in social-moral tiaits 
the first and third yeais aie alike 

In total “habit” score, the two groups which are similar in late 
of development, though one is older than the otiiei, and consequcntlj 
higher in mental age, are nearly identical—the second and thud yeais 
The first group, which is like the third in chronological age, is con¬ 
siderably lower in total score than the othei two groups. 
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TABLE 7 


Year 

Age 

IQ 

Emotional 

Mental 

Motor 

Social-moral 

Total 

1927-28 

3 

3 

2 

3 

3 

25 

3 

1928-29 

1 

1 

3 

1 

1 

1 

1 5 

1929-30 

2 

2 

1 

2 

2 

2 S 

1 5 


TABLE 8 


Year 

Age 

IQ 

Emotional 

Mental 

Motor 

Social-moral 

Total 

1927-28 


_ 


_ 

_ 

_ 

_ 

1928-29 

-h 

+ 

— 

+ 


+ 

-h 

1929-30 

— 

+ 

+ 

+ 

+ 

— 

•i" 


In considcimg the question of whether the nursery school under 
observation attracted similar groups of children from year to year, 
the answer in a very geneial wav is that it did if a composite is con¬ 
sidered—a composite of age, intelligence, four kinds of "habits,” and 
the combination of those habits. 

With respect to separate traits the groups varied from year to year, 
and, furthermore, two groups alike in one trait were found to be 
very different in a second trait, and in a second trait were like the 
group from which they had been very dissimilar in the fiist trait. 

The composition of the three groups may be furthci examined by 
putting the paits of Table 6 in tcims of the order of magnitude of the 
central tendencies (Table 7), or in terms of the relation of the cen¬ 
tral tendencies of each year to that of the three years (Table 8). 

Such brief analyses, which tend to obliteiatc important facts such 
as the distance of central tendencies from each other, throw into 
relief differences in general characteristics which may exist between 
the gioups. 

Figures 1-5 give the scores on the four sections of the Andrus In¬ 
ventory and the Andrus totals for the three years As pictuied here, 
the three groups seem to be marked off rathci clearly fiom each other. 

In the central tendencies and variabilities given in Table 3, and in 
the simpler analyses of Table 6, one fact is clear and evident, that in 
their combinations of amounts of traits no two ycais were exactly 
alike This means that a nuiseiy-scliool teacher eniolling her groups 
of children each ycai is encounteiing not only the expected individual 
differences among her children in peisonality profiles, but, evidently, 
a new total problem fiom group to group, as well. Could an exact 
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I 1 




FIGURE 1 
Emotional Scores 

Yearly averages are indicated by stars above the base lines, the total 
average by a star below the base line 
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FIGURE 2 

MrwTAL Scores 

Yearly averages are indicated by stars above the base lines, the total 
average by a star below the base line 
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FIGURE 3 
Motor Scores 

Yearly averages are mclicnted by stars above the base lines, the total 
average by a star below the base line. 
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FIGURE 4 
Social-moral Scores 

Yearly averages are indicated by stars above the base lines, the total 
average by a star below the base line 
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I I 






FIGURE 5 
Total Scores 

Yearly averages are indicated by stars above the base lines, the total 
average by a star below the base line 


and complete record of the educational situation and the teacher's 
activities m a school be kept from year to year, apparently it ■would 
show, within the similarities established by sound procedure, unique 
distributions of concentrations of effort and emphasis each year in 
so far as the teacher is responding expertly to the needs of her 
group. 

Agb Groups 

If such an instrument as the Andrus Inventory is to be of maximum 
value, cither in diagnosing children or in estimating changes during 
the year in order to evaluate procedures (assuming for the moment 
that it has been revised to the point of a sound reliability), it is 
necessary to establish norms by age, or by age and economic status, 
or by any other grouping that seems useful 
The number of cases in the present study is too small to be of much 
use in such an undertaking, however, the children have been grouped 
by four-month intervals, and the central tendencies of the scores are 
presented m Table 9 for whatever suggestive value they may have. 

The emotional scoics (“excitability”) seem to have no progression 
of any sort with age They begin at 18 in the youngest gtonp and 
end at 16 m the oldest group, with 20's in betivecn 
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TABLE 9 

Andrus Average by Four-Month Periods 


Age in 
months 

N Kuhlman 

IQ 
(N) 

Andrus 

emotional 

Andrus 

mental 

Andrus 

motor 

Andrus Andrus 
social-moral total 

19-22 

(185) 

4 


18 7 

25 4 

307 

4 1 

78 5 

23-26 

8 

109.8 

(6) 

20.7 

34 7 

45 1 

23 3 

124 0 

27-30 

4 

108 3 

(3) 

212 

34 8 

51.9 

21 3 

134 9 

31-3+ 

9 

118 8 
(7) 

20 8 

53 7 

64 5 

32.0 

164 4 

35-38 

7 

128 0 
(5) 

241 

197 

63 0 

312 

156 3 

39-42 

9 

122 1 
(8) 

16 5 

53 3 

61 7 

28 1 

1597 

The 

mental 

score 

rises with 

jerks 

It seems to have 

three 


levels—fit 19-22 months, at 23-30 months, and at 31-42 months. 

The motor score rises from 19-22 months to 23-26 months, to 27- 
30 montlis, and to 31-34 months, after which it remains constant. 

The social-moral score seems also to have three levels. There is 
a big jump from 19-22 months to 23-30 months, and then a smaller 
rise to 31-42 months. 

The total score rises regularly for the first four age groups, and 
then seems to remain constant 

Relations detween Traits 

The number of children in the total group is too small to give 
reliable correlations, and yet interesting suggestions of relationships 
between traits can be derived from the present data 

Zero-order correlations and various partial correlations may be 
found m Tables lOA, lOB, and 11 The group is necessaiilv 
limited to 31 cases whenevet mental age is included m the calcu¬ 
lations. 

The largest zero-order correlation is that between CA and MA 
(.83) The correlations of motor scoie with MA ( 60) and with 
mental score ( 64) are large The correlation of total score with 
CA (.56) and with MA ( 62) are also lelatively large The largest 
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TABLE lOA 

Intercorrelations (42 Cases) 



MA 

Emotional 

Mental 

Motor 

Social-moral 

Total 

CA 


— 10 

61 

56 

36 

56 

MA 


— 

— 

— 

— 

— 

Emotional 



—.10 

03 

— 0+ 

.— 

Mental 




7+ 

.33 

— 

Motor 





31 

— 



TABLE lOB 






Intcrcorrblations (31 Cases) 




MA 

Emotional 

Mental 

Motor 

Social-moral 

Total 

CA 

.83 

— 17 

.53 

50 

.27 

56 

MA 


—.05 

42 

.60 

21 

62 

Einotion.'il 



— 22 

— 03 

— 28 

_ 

Mental 




.64 

41 

— 

Motor 





30 

— 


negative coi relations arc those of emotional score with mental score 
(—.22) and with social-moral score (—.28). The coirelation be¬ 
tween CA and emotional score shows a distinct negative tiend (—.17) 
The coi relations closest to zero are those between MA and emo¬ 
tional score (—.05) and between emotional score and motor score 
(-03) 

TABLE 11 

Partial Corrclattons (31 Cases) 


I CA co7isia»l 

MA whii emotional 16 

" " mental —05 

" " motor .39 

" " social-moral —04 

" " total .33 

Emotional with mental —15 

" “ motor 07 

" ” social-moi al —.24 

Mental with motoi 70 

" " soGial-moral 32 

Motor with social-moral 20 
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TABLE 11 {continued) 


IL 


MA cojistani 

CA witli emotional 
mental 
motoi 

social-moral 
total 

Emotional with mental 
" " motor 

“ “ sociai-moral 

Mental with motoi 

“ “ social-moral 

Motor with socinl-moial 


III Emotional score constant 
CA with social-moral 
MA with motoi 

“ social-moral 
Mental with motor 
“ “ social-moial 

Motor with social-moral 


IV Menial score constant 
CA with emotional 
“ " motor 

“ “ social-moral 

MA with emotional 
“ " motor 

“ “ social-moral 

Emotional with motor 

*' “ sociaJ-iRoral 

Motor with Eocinl-Rioral 


V Motor score constant 
CA with emotional 
" social-moral 
MA with emotional 
“ " social-moral 

Emotional with mental 

“ “ sccial-moial 

Mental with social-moial 

VI Social-moral score constant 
CA with emotional 
MA with emotional 
“ " motor 

Emotional with mental 
“ “ motor 

Mental with motoi 


VII. Total scoie constant 
CA with MA 


— 23 
36 

— 0002 
.18 
.11 
22 

— 003 

—.27 

53 

36 

.23 


235 

60 

.20 

65 

37 

30 


— 06 
25 
068 
048 
.48 
082 
14 

— 21 
06 


— 18 
145 

— 04 
079 

— 26 
— 28 

297 


— 10 
— 12 
58 

0009 

059 

64 


75 
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TABLE 11 {continued) 


VIIL CA and MA constnnt 

Emotional with social-moral —23 

IX. CA and etnoliotial score consiaat 

MA with social-moral 003 

X CA and social-moral score constant 

MA with ernotiotial 09 

XI MA and emotional score constant 

CA with social-moral .13 

XII MA and social-moral score constant 

CA with emotional — 19 

XIII, Emotional score and social-moral score constant 

MA with motor 58 

Mental “ " .61 

XIV. CA, emotional score, motor score constant 

MA with social-moral —09 

XV. CA, motor score, social-moral score constant 

MA with emotional .15 

XVI. MA, emotional score, motor score constant 

CA with social-moral 14 

XVII MA, motor score, social-moral score constant 

CA with emotional IS 


It is interesting to see what some of these relationships become as 
they are analyzed further. Removing the influence of MA, the cor¬ 
relation of total score with CA drops to .11, and, with the influence 
of CA removed, the correlation between MA and total score drops 
to ,33 The total score, in other woids» seems to increase with a 
combination of increasing MA and length of life, but follows more 
closely the increase in mental age. 

The high correlation between motor score and both MA and men¬ 
tal score is noticeable. It correlates fairly highly also with CA (.50) 
When MA is made constant, the correlation between CA and motor 
score drops to zero (—0002) As was pointed out above, emotional 
score and motor score correlate zero. Motor score and social-moral 
score correlate 30. 
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TABLE 12 

Partial Corrciations Grouped for Motor Scores 


C/1 coujtaut 

Motor with MA 

39 

• " “ mcntnl 

70 

M/1 constant 

Motor with CA 

—.0002 

“ " emotional 

— 003 

" “ mental 

53 

" " social-moral 

23 

Emotional constant 

Motor with MA 

60 

“ " mental 

.65 

Mental constant 

Motor with CA 

25 

“ " MA 

48 

" " emotional 

H 

" " social-moral 

06 

Social-moral constant 

Motor with MA 

58 

" " mental 

64 

Emotionnl and social-moral constant 

Motor with MA 

.58 

" “ mental 

61 


Further relations are shown in Tabic 12 The evidence seems to 
show clearly that motor score incieases as both MA and mental 
score increase (MA and mental score correlate .42 with each other, 
but with CA constant, only—.05). Furtheimore, excitability and 
motor skill do not seem related (except that with mental score con¬ 
stant they correlate slightly, 14). Motor score and social adjust¬ 
ments maintain some relationship even with MA constant (.23) or 
with CA constant (.20), but when mental scoie is made constant 
tlicy have a zero correlation ( 06). 

'I'he raw con elation between mental score and social moral score 
is .41; with CA constant it becomes .32, with MA constant, .36. 

The correlation, then, between social adjustments and motor score 
seems to depend upon the third factor of mental scoie, whicli main¬ 
tains throughout a real correlation with both social adjustment and 
motor score. The ‘‘mental” section in the Andrus Inventoiy con¬ 
tains a large measuie of language contiol Perhaps language helps 
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noticeably in social adjustments; and perhaps motor performance and 
language play back and forth on each other, or perhaps both are sub¬ 
servient to some fundamental maturation phenomenon. 

It IS to be remembered that the zeio-order correlation between MA 
and nnental score ( 42) drops to zero with CA constant. With MA 
constant, CA and mental score correlate .36. The “mental” section 
of the inventory is, then, measuring something which increases as one 
lives longer, regardless of one’s MA level. 

Motor score and mental score do not behave alike with reference 
to Icngtli of life. Although the zero-order correlations with CA are 
almost identical { 50 and .53), wiiih MA constant, as has been said, 
the CA-mental score correlation maintains itself fairly well (.36), 
but the CA-motor scoie correlation drops to zero (—0002) 

There seems here to be evidence that motor development depends 
upon a growth factor (correlation with MA rather than length of 
life) and upon an experience factor (conelation with mental score 
and social-moral score which seem to have no connection with matu¬ 
ration as evidenced by MA and considerable connection with length 
of life). 

(The zero-order correlations between social-moral score and CA 
and MA are .27 and .21 With MA constant, the social-moial-CA 
conelation is 18, and with CA constant, the MA-social-moial cor¬ 
relation is zero, —.04.) 

The emotional scores (emotionality or excitability) are associated 
with the other scores as shown in Table 13. The zero-order corre¬ 
lations of emotionality with the other traits are all negative, all small, 
and two arc practically zero—MA and motor. 

The correlation with social-moral score lemains negative and in the 
20’s no matter what factors are held constant. The child who is 
excitable and the child who is well adjusted socially tend not to be 
the same cliild 

(It should be remembered here that the inventoiy subtracts un¬ 
desirable from desirable social traits, whereas in the emotional score it 
lumps all excitability together without attempting to distinguish de¬ 
sirable from undesirable behavior. The material of the two sections 
IS similar in some limited respects How these circumstances may 
affect the correlation it is hard to tell.) 

As has been said, the correlatoin of emotionality with MA is prac¬ 
tically zero. However, when CA is kept constant a positive correla¬ 
tion appears, although it remains small ( 16). It would seem then 
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TABLE 13 

Correlations or Emotional Scores with Other Scores 


Emotional score 
with: 

Zero 

order 

CA 

constant 

MA 

constant 

Mental 

constant 

Motor 

constant 

Social-moral 

constant 

CA 

— 17 


—.23 

— 06 

—.18 

— 10 

MA 

—.05 

16 


048 

— 04 

— 12 

Mental 

— 22 

— 15 

— 22 


—.26 

.001 

Motor 

— 03 

07 

— 003 

14 


06 

Social-moral 

— 28 

—24 

— 27 

— 21 

— 28 



CA and MA constant 

Emotionnl Avith social-moial —,23 


MA and social-rnoral cosistant 

Emotional with CA —19 

MA, motor, and social-moral constant 

Emotional with CA —15 

CA and social-moral constant 

Emotional with MA 09 

CA, motor, and social-moral constant 
Emotional with MA .15 


that there is a little tendency when children arc the same age for those 
who are at a higlier mental level to be somewhat more excitable 

When the children are all at the same mental level the conelation 
between emotionality and CA becomes a laiger negative quantity 
(—.23), in other words, the older children arc then seen to be the 
steadier children 

The mental score maintains an appieciablc low negative correla¬ 
tion with emotionality except that it becomes zero when the childien 
arc all equally well adjusted socially. In other words, what the 
child knows and has gained in mental skills (as tested by the mental 
section) has no connection with emotionality when the group are 
all equally well adjusted socially, but when they are alike in other 
traits taken one at a time the child who knows more is steadier 
Especially when the children are alike in motor skills, then the child 
who is better equipped mentally is less excitable, 

Motor skill or its opposite seems to have no connection with ex¬ 
citability (all paitials zero) except that when the childien all know 
the same amount (mental score) there is some tendency for the more 
skillful children to be more excitable (r= 14). Otheiwise there 
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docs not seem to be any tendency for the clumsier child to be ex- 
C!table> nor for the excitable child to be skillful 

When the children are equally well adjusted socially neither CA 
nor MA has much connection with emotionality but there docs re¬ 
main a low negative correlation with both factors (— 10 and —12) 
which suggests that the older and brighter children may be steadier. 
Howeverj since with both CA and social-moral constant the correla¬ 
tion with MA IS .09, It may be more advisable to remember that 
within a given age gioup (exactly the same age) the brighter children 
tend to be more excitable. 

The relationship of social-moral score with other traits is shown in 
Table 14. Social adjustment has a low positive cOncIation with all 
the other traits tested except emotionality. As has been noted the 
negative correlation with emotionality maintains itself throughout 
all first-order partials. 

When CA is kept constant the correlation between MA and social 
adjustment is in effect zero (—04). When MA is kept constant 
the correlation between CA and social adjustment lemams positive 


TABLE 14 

Correlation or Social-Moral Scores with Other Scores 


Social-moral 
acorc with 

Zero 

order 

CA 

constant 

MA 

constant 

Emotional 

constant 

Mental 

constant 

Motor 

constnnt 

CA 

27 


18 

235 

068 

145 

MA 

21 

— 04 


.20 

03 

.08 

Emotional 

— 28 

—.24 

— 27 


—.21 

—.28 

Mental 

41 

.32 

36 

.37 


,297 

Motor 

.30 

20 

23 

30 

.06 



CA and MA constant 

Social-moral with emotional —,23 

MA and emotional constant 

Social-moral with CA .13 

MA, emotional, a7td motor constant 

Social-moral with CA .14 

CA and emotional constant 

Social-moral with MA .003 

CA, emotional, and motor constant 
Social-moral with MA —09 
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and appreciable, though low ( 18). Within the age limits measured, 
and under nuiscry-school conditions, being socially well adjusted 
seems to be connected with having lived longer and seems not to be 
connected with mental level 

The highest group of correlations with social adjustment are those 
with mental score. In the zero-order correlation and throughout all 
of the fiist-ordcr partial coirelations the figures are maintained be¬ 
tween 30 and .40 Both social adjustment and one’s mental skills 
seem more closely connected with length of life than with MA level, 
as though they weie both learned traits (subject, of course, to the 
learning capacity of the given mental age). 

Whether either facilitates the other, as, for instance, whether know¬ 
ing moie language helps one’s adjustments, or possibly becoming 
bcttci adjusted increases one's perceptual patterns and thus one’s 
language, or whether both aie simply independently results of longei 
life, the present data cannot detcimine. 

Wlien mental score is kept constant the coirelations between 
social adjustment and CA, MA, and motoi score all become prac¬ 
tically zero ( 07, 08, 06) In all the other first-order partials the 
correlations between social adjustment and motor score have main¬ 
tained a low positive value (from .20 to .30) Apparently the asso¬ 
ciation of social adjustment with motor score is by way of amount 
known (mental score) as was suggested above or possibly all three 
are independently associated with length of life 

When all of the children are alike In motor skills, the correla¬ 
tion of social-moral scoie with MA level appioaches zero ( 08), 
but there is a sliglit tendency for the older children to be better 
adjusted (.145) and a greater tendency foi those who have more 
mental skills to be better adjusted ( 297) 

Comments 

Since the number of cases used in the experiment is small, the 
results can be only suggestive However, they may serve to raise in¬ 
teresting questions of relationships between traits for further investi¬ 
gation. 

Whatever relationships may be found in this and other experi¬ 
ments bring in their tram fuither kinds of questions as to whether 
either emotionality oi social adjustment can be influenced thiough 
modifying the other trait, whether devising environments and pro¬ 
cedures to increase motor skills will acceleiate gain in othei desiiable 
traits, and so on 
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Possibly experiments on procedure (in its largest sense) and its 
results in the development of children are among the most interesting 
and the most significant, even though among the most difficult, psy¬ 
chological expciiments waiting to be done. 
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LES "HABITUDES” DE TROIS GROUPES SUCCESSIFS D’UNE 
fiCOLE MATERNELLE 
(R68uin6) 

On a fait unc Hste des "habitudes" (Andrus) de 14 enfants dans chacun 
de troia groupea auccessifs d'une dcole materncUe (Ci I. moyena Knhltnan de 
109, de 123 et de 129) Lea trois groupes out differ^ eti chacun des quntre 
traits (emotif, mental, moteur et social-moral) et en leui combinaison de 
traits, cc q.ui prouve qii'une maitresse de ia m^ine 4cole maternelle n’a pas 
!a inenie tl^che totale d'enseigneraent d’ann6e en ann6e 
Le moyenne fait il intervaliea de quatre mois ne montre aucun changc- 
ment du r£sultat Emotif Les autres traits et le r^aultat total s’accroissent 
jusqu’tl 31-34 mois. Le resultat total s^accroit avec Page mental et la 
longueur de la vie mais est plus associe b Vige mental 
Les correlations entre le resultat moteur et A M (0,60) et entre le 
T^sultat moteur et le i6suUat mental (0,64) sent les plus 61evees Qunnd 
I'agc mental est constant, I'age chonologique et le resultat moteur donnent 
une Correlation de nulle. La coirelation entre Ic resultat 4motlf et le 
resultat moteur est nulle Une correlation entre Vadaptation saciale et le 

resultat moteur depend, paratt-il, d’un troisiime facteur, le resultat mental, 
(que mesure une combinaison de I’fige mcnlaj et de I’apprentissagc). Le 
d6veloppement moteur depend et d’un facteur de croissance et un facteur 
d’expericnee Quand I'A C est constant, les enfants au niveau mental le 
plus elev6 tendent a Stre un peu plus enclins S s’emoiivoir Quand I’A.M 
est constant, 11 paratt que les enfants lea plus igis sont les moms enclins ^ 
s’femouvoir, Le r6sultat mental a une corrilation negative peu felev^e avec 
I’dmotlonalit^, sauf que la correlation est nulle quand Ic resultat social-moral 
est constant Quand les autres traits, consid^rds s6par6ment, sont constants, 
I’enfant qui aait le plus est mams enclin A s’^mouvoic. 


O’Shea 
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''harits'' of nursery-school groups 
gewohnheiten von drei aufeinanderfolgenden ktn- 

DERGRUPPEN FtJR VORSCHULPFLICIITIGE KINDER 
(Referat) 

Die Verfasserm notierte die "Gewohnheiten" ("Habits" nach Andrua) 
yon 14 Kindern aus diei aufeinanderfolgenden Kindergruppen fur vor- 
schulpflichtige Kinder In den drei Gruppen war der durchsclinitthche 
l/ifclfigeiizquotient nach Kuhlman bezwedclicli 10 % 123, und 129 Die drei 
Gnippcn waren m Bezug nuf alle vier Eigenschaftsgruppen, d.h, affektiv, 
geistig, motorisch, und sorial-mornlisch, wie auch in den Verbindungeft 
dicser Eigenschaften, verschieden Hierdurch wird erwiesen, das der 
tchrerin ciner Klassc fur vorscliulpflichtige Kinder in der selben Schule 
jedcs Jahr one andere gesammte Lchiaufgabe bevorstcht 

Niminr man fur je vier Monate zusammen die Durchsclmittszahl, so zeigt 
sicb kein Unteiscliied in den an den affektiven Prufiingen cihaltenen Zahlen 
(emotional scores) Die fur die anderen Eigenschaften cihaltenen Zahlen 
und die Gesammtzahlcn nehmen bis zu 31 bis 3+ Monaten 7u Die Gesammt- 
zahl nimmt mit Ziuiahine des gcisfigcn Akers (mental age) und des 
Lebensalters zu, stoht aber zu dem geighgen Alter in einem naheren Ver- 
haltniss, 

Die liochste KoireUtionen sind die zwischen der an motoiischen Prufung- 
en erhaltenen Zahl und dem geistigcn Alter (£0) und die zwischen dicser 
motorischen Zahl (motor score) und der geistigcn Zahl (mental scoie) 

(64) Wird das geistige Alter konstant gehalten, so ist die Korrelntion 
zwischen dem chronologischcn Alter und der motorischen Zahl Nul Die 
Korrelation zwischen der affektive Zahl (emotional score) und der motor¬ 
ischen Zahl ist Nul Eine Korrelation zwischen der sozialen Anpassungs- 
fahigkeit (social adjustment) und der motorischen Zahl scheint von einem 
dntten Bestnndteil, der geistigen Zahl abhangig zu scin, die cine Kombina- 
tion aus gcistigem Alter und Lernfahigkeit misst Die motorische Entwick- 
lung ist sowohl von einem Erfabrungsfaktor abhangig, Wird das chron- 
ologischc Alter konstand gehalten, so zeigcn sich die alteren Kinder als die 
statidhaftercn (steadier) Die gcistige Zahl erwcist eine niednge negative 
Korrelation mit der Affektlvitat (emotionality) ausserhalb der Tatsache, 
dass wenn die sozial-moralUche Zahl konstant gehalten wird, die Korrelation 
Nul ist Wenn die ubrigcn Eigenschaften der Rcihe nach konstant gehalten 
werden, zeigt es aich, dass dag Kind das mchr weiss weniger erregbar ist. 

O’SHEit 



GESTALT PRINCIPLES IN THE SIDEWALK DRAW¬ 
INGS AND GAMES OF CHILDREN* 

Ihom the T^sychapaihc TPeparimeni oj ihe Bellevue Hospital 


Lauretta Bender 


Children’s drawings have been studied extensively from many 
viewpoints, and these studies have thiown much light on the con- 
ceptional and intellectual dcvclopnient of the child Goodenough (8) 
has been able to standardize childicn’s drawings of men and there¬ 
by offeis a simple and appaiently satisfactory test for the child's 
intellectual level of development. Before her, however, Sully (24) 
in 1897 had made a very valuable study of children’s drawings at 
diftcient developmental stages and ainved at conclusions very simi¬ 
lar to those established by Goodenough’s more systematized study 
He outlined three stages’ (1) There is an early stage of vague, 
formless sciibbhngs resulting from an aimless swaying of the pencil 
to and fro and ptoducing a chaos of slightly curved lines These 
scribblings are purely spontaneous and have no resemblance to any 
model presented. They may accidently resemble some form and 
be given a name, or the child may make believe that they have some 
meaning which is arbitcanly given, as when Prcycr’s (I8) child m 
his second year Would say that he was "writing houses” while he 
was scribbling in this fashion. (2) There is a second stage of primi¬ 
tive circulai design best diaiactenzed by lunar schemes of the human 
face. This is gradually evolved from the first stage ns the curved 
lines become loops, and ciudcly placed dots indicate that the icla- 
tlonsliip of feature is more important than their details. Trunk and 
limbs are entirely unimportant (Plate 6, Figure 1) (3) In the 

latci stage theic is a moic sophisticated treatment of the hiimfin and 
animal forms. Sully makes the interesting observation that the early 
pictorial forms of human beings and animals have an embryonic 
configuiation. He concludes that the child as an artist is more of 
a symbolist than a naturnlist 


•Recommended by Paul Schilder, accepted fox publication by Carl Mur¬ 
chison of the Rditonal Board, and received m the Kditonni Office, January 
28 , 1932 
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The repoit of investigations the world over shows a remarkable 
constancy in the order of development both in regard to the method 
of indicating separate items and their relationship to each other and 
the Older in which these items and lelationships tend to appear 
Rouma (19) who had made one of the most extensive studies, in¬ 
cluding the productions of subnoimal children, found that the draw¬ 
ings of these children were similai to those of younger children and 
were charactei ized by frequent rcgiessions to the infeiior stages with 
special emphasis on automatisms, flight of ideas, fiagmentation, 
meticulousness, and frequent recurrences of the same foim 

The careful studies of individual children piobably give us as 
much information as any other appioach to the subject. Baldwin 
(2) followed the couise of his child in hci ability to draw from the 
19th to the 27th month At the cailiest age there was “the simplest 
and vaguest and most gencial imitation of the teacher’s movements, 
not the tiacing of the mental picture There was no semblance of 
conformity between the child’s drawing and the copy She could 
not identify it liciself.” He found that at the 19t]i month there 
were only sweeping, whole-arm movements from the shoulder, a few 
montlis later slie began to flex the elbow and wiist, and at 27 montlis 
she was able to manipulate her fingers. At tliat time her produc¬ 
tions weie made of loops in the clockwise direction witli an emphasis 
on the horizontal plane. In each new drawing thcie was a tendency 
to carry over a whole or a part of the pievious drawing Thus it 
would appeal that the motoi functions develop m part separate fiom 
the peiceptive functions Similai observations were made by Preyer 
(18) in the development of his son. Ament (1) found that at thiee 
years of age there is no resemblance between the child’s drawing and 
the model Latei, the first recognizable drawings weie of man made 
up of loop units and then of animals made in the same wav. Some 
of Ament’s illustiations of children's diawings of animals are of 
paiticular interest. They were made in such a way that there was 
a Jong Jiorizontal loop foi the Jjody .and a small lound loop at the 
left side for the head, but the body loop extending to the right was 
bent around a little and was terminated by a cuiHng tail that bent 
with the whole figure m a clockwise diicction. Near the head was the 
first small loop for a leg and this was peiscveratcd five or six times 
without regaid foi the natuial number of le^, and all weie bent witli 
the figure m a clockwise direction so that the whole gave the marked 
impression of a whiil or vortical design In the same way tJie child 
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made a stork, cow, pig, dog, mouse, and cat Shinn (22), in fol¬ 
lowing the development of her niece, found that the child could 
jecognize 0 m hei 12th and 13th month, although she then tended 
to confuse jt with C and Q, which, liowevei, she learned to dis¬ 
tinguish in the next few weeks. In her I09th week she drew circles 
in imitation of lici aunt’s arm movements and made many spontane¬ 
ous scribblmgs back and foith ovei each other. 

Goodenough, from a caieful analysis of published studies and hei 
own mateual, made sonaething of the following summaiy In young 
childien theie is a iclationslup between concept development as shown 
in drawings and in general intelligence. Drawing is piimaiilv a 
language oi form of expiession to the child. In the beginning he 
(haws what lie knows Tins is Vciwoin’s (25) ideoplastic stage. 
Later he attempts to draw what he sees This is the physioplastic 
stage The fcatiues of the ideoplsistic stage are seen in the child’s 
tendency to exaggeiatc size of items that seem impoitant or intciest- 
ing, and to minimize or omit the othei paits The child pays little 
attention to tlie details of the object before him. Goodenough’s psy¬ 
chological inteipietation of children’s diawings is summaiizcd as 
follows. Association by similaiity; analysis and evaluation of com¬ 
ponent parts and thcli spatial relatioiislups and pioportions; judg¬ 
ment of the same; abstiaction, icduction, and simplification of parts, 
coordination of eye and hand movements, adaptability These con¬ 
clusions were influenced m part by those of Pnulsson (17), where 
he concludes that "meaning” is the guide to giaphic structure in their 
development from piimitive schematic stages to the highest manifes¬ 
tations of the artistic mind Such conclusions weie based on his 
studies of adults’ efforts to interpret meaningless blots into beautiful 
drawings according to the interests of the subjects From this ma¬ 
terial he concluded tliat association by similarity is an important part 
in graphic art and that the first impulse tow'ards graphic expression 
has Its origin in the desire for emotional outlet and pleasure derived 
from objectification of emotion A much earlier analysis by Cush¬ 
man (7) seems to give us more insight into the subject; she says, "All 
the fine arts have this in common—they interpret the human mind. 
This mind is so constituted that it seeks organization of the mateual 
with which It deals. Therefore logical unity or aiiangement is the 
basic principle of all art In those arts which appeal through the 
eye the unity must be spatial This unity is more important than 
detail." Coming in. 1908, this is an interesting anticipation of the 
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Gestalt theoiy of sensory oiganizaton, although, of course, Kohlei 
(13) goes much fuithei, stating that “oidei and distribution in the 
sensory field is in each case the lesult of sensory dynamical interac¬ 
tions,” and "tliat all expenenced older m space is a tiue lepie- 
sentation of coiresponding oidei in the underlying dynamical context 
of the pliysiological process ” 

The classical statement that the "child diaws what he knows, not 
what he sees” seems to have had undue influence on the psychological 
inteipretation of children’s diawings It is obviously unfaii to the 
child He knows a gieat deal moie than he diaws. Thus, Good- 
eiiougli heiself points out the fact tli.it the small child can iccognize 
his mothei oi even a small photogiaph of his raothei, although neither 
lie, nor, indeed, most adults, could tell by what detail oi combina¬ 
tions of details this is possible, noi could he oi most adults diaw a 
pictuie of the mothei, eithei from life oi by copying a photogiaph, 
by which he oi anyone else could later recognize the mothei. Oi, 
again, as Goodenougii points out, a child of three can point to his 
oAVii hair or that m a good pictuic, but he almost invaiiably omits 
the hair when he draws a picture of a man. 

It thus becomes apparent that what a child knows is based on 
peiccptional and therefoic conccptional recognition of ceitain con¬ 
stellations 01 GestMten that have significance foi him, and that this 
capacity is not based upon his iccogmtion or analysis or evaluation of 
details as such, but of their lelationship to each otliei and to his whole 
world On the othei hand, his graphic rcpicscntation of Ins world 
IS based on Ins ability to make symbols that lepiescnt these lelation- 
ships of pai ts and their total meaning to him This ability is one 
that, even in the average adult, falls fai below what he knows about 
his woild Our pioblem, tlicrcfoie, is to discover the mechanism 
for the origins of giaphic symbols. 

Of couise, in such a pioblem there aie both motoi and sensory 
elements which are so inteiwoven that they cannot be separated and 
which form an organized peiceptional-motoi pattern. Koffka (14) 
has pointed out that even during development all motor acquisitions 
have a sensory component, and it is also held that movement is a 
necessary condition for perception, at least in the primitive stage of 
development (Katz. 11, p 77) Thus the organism is indeed an 
organism-as-a-whole or no organism at all 

It is especially not possible to eliminate the motoi side of the 
problem m children, as they do not have the language facility to de- 
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bcnbc thcii perceptual experiences, and we must therefoie deal with 
the visual-raotoi pattern of diawings The child must first be able 
to manipulate his own hands and the tool before he can draw at all. 
It appears that the motor activity develops first or at least inde¬ 
pendently of the optic imageiy, and that the child’s fiist productions 
are purely motor phenomena or merelv hand movements or scrib- 
blings without meaning, and that his first satisfaction is deiived from 
the simple rhythmic movement. Later, he adds meaning to his otvn 
scribblings, and only subsequently staits his dr<awings with some pre¬ 
conceived concept. This purely motor stage persists even at an 
age when the child recognizes and icacts to many complicated sen- 
soiy patterns m hts world. 

Goodenough has reviewed the findings from the many workers 
in all paits of the woild, including studies of primitive children (15), 
and they have shown a remaikably constant oidei of development 
Rouma (19) and Burt (6) have shown that, in general, backward 
children draw like younger children. My own studies of defective 
adults (3) and Afiican Negro cliildien (4) show similar pictures in 
the development of the visuo-motor pattern analyzed from the Gestalt 
point of view The motor pattern must vary considerably under 
these conditions, especially as some of tlic Negro children had nevei 
used paper and pencil before The defective adults which I studied 
in some cases had not had paper and penal in their hands for 10 or 
15 years, if ever Thus we seem justified in assuming that motiliiv 
is not the large element m the giaphic productions and that tlic 
organization in the sensory field itself, as well as the conceptional 
interpietation, are the big factors. 

Analysis of diawmgs of children from the Gestalt point of view 
has been limited to a very few studies My own analysis (3) of the 
copied forms of the Wertheimer (27) Gestalt patterns by defective 
adults and schizophremc individuals led me to conclude from this 
data alone that the visuo-motoi patterns arise fiom movement, prob¬ 
ably vortical, and that inteinallv organized Gestalten evolve geneti¬ 
cally by a progressive organization in connection with the integrated 
intellectual functions 

"It thus appears that the more primitive sensory-motor pat¬ 
terns arc dependent upon the principles of constant motion of 
a whirling or vortex type with an associated rndinting direc¬ 
tional component and with a tendency to emphasize the hori¬ 
zontal plane Fixed points arc difficult and straight lines arc 
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not accomplished as the shortest distance between two iixed 
points but as an expression of radiating tendencies Crossed 
lines and angiilnted forms present great difhrulties The first 
evidence of expressed form was shown at the second year level 
as little units of whirls or loops which weie pciseverated moat 
freely in the horizontal plane in a dextrad direction Some 
tendencies for Gestalten weic seen in the third year level ns 
rectangular forms either near each other or inside each other 
But some of the Gestalt principles are functions of the more 
highly claboiatcd perceptional motoric capacities and only ap¬ 
pear at the higher intellectual levels Above three years we 
find the tendency to accentuate the horizontal base line, to control 
peisevcration and to produce wavy lines instead of bioken 
ones for the representation of stiaight ones and there is some 
effort to cross lines At the five year level there is some 
tendency to reduce the piimitive loops to points and to make 
straighter lines and better recognized Gestalten At the seven 
year level theie is a capacity for many vcitical and ge- 
omctucal Gestalten on the principle of inteinal organization 
and crossing of foims At the eight year level nearly all 
Gestalten arc possible, slanting forms arc rccognucd but their 
relation to the whole figuie picsenta dilBculties Pairing ns 
determined by slight diffeiences is not accomplished The major 
difficulties at tins level seem to be in relationships of pnits 
to wholes These things aie satisfactorily accomplished obove 
the ten year level At all levels all of the original prin¬ 
ciples are in evidence and tendencies to revert back to them arc 
always present,” 

It was'aUo found that in scliizophicnia there was a dissociation due 
to reversions back to genetically moic primitive tendencies. 

I have also had the oppoitunit 3 ' to analyze the pioductions of 
some fifty South Afiican childicn examined by Dr H Nissen in 
connection with his work under the auspices of the Yale Psychobiolo- 
gical Laboratories. He used the Army performance test for memory 
of drawings on children in South Africa, many of whom had never 
used a pencil before But many of the same piinciples were found 
as in my other study Thus it was found that Gestalten seemed to 
arise from loops which are pciseverated or concentric. Below this 
level there was the tendency to fill the space offered with scnbblings 
made by large aim movements without regard to tire pattern offeied. 
Lines first occuired as horizontally continued segments of loops in a 
wave-like relationship Integration occurred by the combination of 
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these forms into related loops, angles, and crossed foims Perfection 
m form, correct numbei of parts (by inhibition of perseveration), 
and propel relationship of parts are added later. Slanting forms, 
angles other than light angles, non-iliythmic relationships, and irreg¬ 
ular forms are most difficult 

An interesting confiimation of the theory (Kofffca) that develop¬ 
ment comes fiom maturation and not learning is brought out by 
comparing tlie pioductions of one of these South African Negro 
children of 12 years of age and a mental age of 11,5 years with the 
same type of production of an American Negro child of a similar 
cliionological and mental age The productions were almost 
iilentrcal 

Street (23) standardized a Gestalt completion test and concluded 
that it measured a specific capacity probably involved in perceptual 
processes Pie used pictures of diffcient complexity in which vary¬ 
ing paits weie deleted to form the backgiound so that, in order to 
perceive the picture, it is necessary to complete it by mental closure. 
No special principles weie used in the deletions so that no definite 
physiological or psychological laws may be followed in completion, 
as, for example, those laws demonstrated by Wertheimer for piox- 
imity of paits, oiganizatlon of geometrical foims, or even the oiganic 
organization of the picture itself. 

In my present study I became Enter ested in the spontaneous pro¬ 
ductions of children in the chalk drawings on the sidewalks and the 
open pavements of parks. The numerous small parks that dot the 
East Side of New York afford a great wealth of material, as, during 
the pleasant weather of the spring and fall, they are ahvavs covcied 
with the drawings of the neighborhood children. Apparently no 
systematic study of such drawings has been made They present 
several advantages over the usual paper-and-pencil or slate drawings. 
One advantage is their absolute spontaneity. The children draw 
for the fun of the thing and with apparently no other goal in view 
than the immediate joy of activity and production except in case of 
the sidewalk games such as hopscotch, where the drawing affords 
the setting for the game 

The sidewalk drawings also give us an opportunity to study draw¬ 
ings produced under different motor conditions. The child is usu¬ 
ally either sitting or kneeling on the ground on which he is drawing, 
or leaning over from a standing position, or even precariously bal¬ 
ancing himself on roller skates and drawing with large arm sweeps. 



GLSTALT PRINCIPLES IN SIDEWALK DRAWINGS 


199 


But the pictures produced in this way aie m many ways quite similai 
to tliose desciibed so extensively in the litcratuic from the usual 
paper-pencil method 

Perhaps the most important difference is dependent upon the un¬ 
limited amount of space, A child with plenty of chalk, with pave¬ 
ment all about him, with plenty of time, and totally unconscious of 
any supeivision, rarely draws a complete, isolated figure He diaws 
and draws and scribbles all ovei the place, delighted when his scrib¬ 
bles display some unexpected form, cxpeiimentmg with this, he 
modifies it first tins way and then that by some such simple vaiiation 
as enlarging a loop oi extending a line, often leaving some fragment 
of a design incomplete m ordei to tiy a new variation He may foi 
some reason leave this place and at some subsequent time take up the 
game again in some new area, oi other playmates may adopt his 
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idea and play with it m their own way. Thus definite schools of 
design may pievail through a neighborhood for days at a time. 

It certainly becomes evident that often the satisfaction derived 
from these sidewalk productions is largely a motor one. This is 
especially true of the smaller children, but it also occurs in the older 
ones. They may simply make large arm movements with swaying 
circular lines until they have filled all the neaiby space or have used 
up the chalk (Plate 1) At times they whirl themselves about, mak¬ 
ing laige circles, and then they may fill them in block-wisc At other 
times simple designs oi directional features aie shown such as making 
one block of cement white with the others left as background, or lines 
aie drawn from various fixed points on the pavement, or the child 
simply moves along drawing lines in the diiection in which he is 
going Numbeiing things is a frequent pastime possibly closely as¬ 
sociated with the obsessional trends of childicnj blocks of city pave¬ 
ment arc numbered consecutively, oi simple designs as oblongs aie 
made and maiked off in paits and numbered. Usually any given 
area is filled with the results of many of these different activities as 
well as with some of the better-organized pictuies of older children. 
In the latter case loops and circles in many variations are gradually 
worked into more elaborate designs. Sully (24) has emphasized 
that the first designs aie circular and lunai foims of the human face. 
Shinn’s (22) niece recognized O's at 12 months and G’& and Q’s 
soon after My own studies of defective adults and Negio children 
showed that whirls and loop© weie characteristic of the lowest levels. 
Doia Musold (16), working undei Volkelt, tested childien for their 
ability to disciiminate the size of spheres, surface ciiclcs, contour 
circles, and straight lines She found that the small children had a 
better discrimination for spheies than the adults or older children 
but had a much pooiei discrimination for straight lines. This is 
fuitlicr evidence to show that, in the developing mentality, spheies 
(in the case where thiee dimensions are used) or circles are biologi¬ 
cally better perceived than straight lines. The child is first ac¬ 
quainted with his own and mother’s body, his own feces, his mother’s 
breast, and his mothei’s face Sully has made the interesting com¬ 
ment that the cailiest pictoiial forms have embiyonic chaiactenstics. 
We are impressed with the probability that the postural model of 
the body (Schildei, 20) is the first perceptual expeiience and helps 
to determine the organization of the visual field, foi, as Koffka says, 
“it is not the simplest form but those biologically most important 
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which arc first evident in infantile perception.” However, the 
visual field may have undeilying physiological features of its own 
that determine its oiganization into movement of a whiiling, circu¬ 
lar, and wave type Kammer and Schildei (10) have shown that 
the characteristic properties of optic imagery are movements of a 
wavy and circular natuic, with scintillations and multiplications or 
fading and diffusing of the image, oi parts of it, and participation of 
the background in the same piocess. 

Before we go into a discussion of the muic elaboiate pictorial 
designs of children I want to discuss a gioup of then sidewalk games, 
known as hopscotcli Hopscotch is a game tliat has several vaiiations, 





202 


JOURNAL OF GENETIC PSYCItOLOGY 


but, after watching the childien play it, I am convinced that the 
variations are dependent upon the different age levels, that is, on the 
maturation level of the perceptual motor pattern Of course, this is 
not absolute, as older children will sometimes play with a younger 
group and vice versa, and older gioups of children will sometimes 
revert to simpler forms, and younger children will sometimes emulate 
their elders. But, in general, small tots just able to hop on one leg 
will make a simple whul design on the pavement, mark it off in 
blocks (plate 2, Figure 1), and hop from block to block until they 
reach the center The aim is to hop always on the one foot without 
putting the other foot down and without touching any line The 
size of the loop will depend on the abilities of the members of the 
group, and it is leadily enlarged or made smaller at the open end. 
This IS a very simple game, but appaiently it affords considerable 
satisfaction for tots of foui years to six oi seven yeais of age One 
sees in this an almost puie example of a perceptional motor game 
involving the piinciplcs of a visual pattern of the primitive whirl 
type and a motor pattern involving the simplest rhythmic hopping in 
a whirling direction Whirling is an activity which young children 
apparently enjoy very much and which is probably dependent upon 
their primitive postural reflexes and vestibular sensations (21). Simi¬ 
lar whirling games were also played by Kohler’s (12) apes. 

The more mature children make a hopscotch design like Figure 
2 of Plate 2. The general outline is more rectangular, although it 
IS rounded at the top where ‘'heaven” or “home” or “rest” is located, 
The rest is marked off by cross lines into eight or ten square sections 
The aim here is more complex, A block is also used, and the child 
hops and kicks the block from one square to the next until it reaches 
the top Without the child’s touching a line or putting down the other 
foot; the block must be kicked each time into the proper spaces with¬ 
out letting it stop on a line This involves several more complicated 
piocesses. The piimitive circular form has organization only from 
the periphery to the center and in a clockwise or counterclockwise 
direction But m this second form we have a top and bottom and 
right and left side, and there aie also straight lines crossing each 
other. The motor pattern requires a better adaptation and includes 
the accurate control of an inanimate object and also a back-and-forth 
direction. 

A still more sophisticated form of this game is played by girls of 
eight or ten years. They make a design such as is seen in Figure 3, 
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Plate 2 I-Iere the pattern includes the alternate position of form, 
and the motor activity includes an extra step ovei the paired spaces 
wheie the girls will put both feet down over tlic paired spaces be¬ 
tween each hop in the individual spaces, at the same time kicking the 
block fiom one space to the next. This repiesents merely an 
elaboration of the former game by adding an alternate rhythm in 
both the sensory and motoi sides of the game. 

I must call attention to the close resemblance of the vaiious senb- 
blings shown m Plate 1 and these hopscotch designs as shown in 
Plate 2 Besides this, Figure 1, Plate 1 was found m very small 
proportions not far from an area where the girls were playing the 
game as shown in Figuie 3, Plate 2. Thus is seen the tendency for 
the games to grow out of the primitive MiibbJings and for design to 
be influenced by the games by reverting back to the simpler forms 
of loops. 

Of greater interest are the diawings that are scattered lavishly on 
the sidewalks in a spirit of experimentation such as are seen in Plates 
3, 4, and 5. In Plate 3 we see a study in whirligigs, sometimes 
just for their own sake, as in the lower left-hand corner, or as the 



204 


JOURNAL OF GBNETIC PSYCHOLOGY 



tail of a cat, as in the lower right-Kand corner, but mote often as 
the central theme in a human figure, in which it is fcatuied as the 
hail The rest of the body is suppressed in different ways, once the 
legs and feet are missing but the hands arc exaggerated, again the 
arms; are missing but the legs aie better represented, but at best are 
unimportant as compared to the hair. And even the arms, when 
present, are so casually placed as to appear connected with the face 
or belly The body is always shown in a similar way, as is also 
the face, In which only the eyes appear as features Even m the cat 
a similar pattern is shown. In different parts of the same park, 
different modifications of this design were seen and continued to 
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appear foi scveial days. One might look upon it as a period in 
which the school of whirligigs dominated the art tendencies in this 
paiticular locality 

Plate 4 shows a Halloween study. It was found at Halloween 
time. The simple incomplete piimitive loop is used with vaiiations 
to form an apple, pumpkin, jack-o’lantein, a bouquet, and several hu¬ 
man forms. The surrounding neighborhood was coveied with many 
more of these in various forms of fiagmentation and evolution 
Plate 5 repiesents an experiment in angulai cieatuies Its simi¬ 
larity to the second foim of hopscotch is evident, although no hop¬ 
scotch was seen rn this park at this time. 

A well-developed giil of about seven years was seen experimenting 
with triangles and squaies in the study m Figuie 2, Plate 5 One 
might comment along the way, that the modem tendencies in cubist 
art rcpicsent about a seven-yeai level in the matuiation of pictorial 
symbolism. It is as though the cubist said “Lo and behold, I have 
outgrown the infantile level of loops and ciicles and can now ac¬ 
complish and appreciate straight lines and crossed lines 1” 

The more sophisticated drawings of the older childien aie often 
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isolated figuies and do not difier much from the paper-and-pencii 
drawings which have been so extensively studied and finally stand¬ 
ardized by Goodenough. Thcie are, however, some important points 
tiiat may at least be emphasized As a rule, the child does not draw 
man-in-general with the interest focused on the correctness of the 
details, neither is it any special man with the emphasis on the form, 
ratlier is it a man doing something As Guillet (9) found, the small 
boy is chiefly interested in what the men and animals he secs in 
pictuics are doing, and he is less interested in their form or anv 
other detail. The Stanford-Binet tests show that the young child 
defines things m terms of their use, and, as Koffka says, to the child 
the man is not made up of his members but the members belong to 
the man, therefore, if the picture drawn is depicting some concept 
that does not utilize some member, that member is likely to be de¬ 
leted in the child’s diawing (Plate 4) Thus the man walking 
docs not need arms, and the man urinating needs not only genitals 
but also the umbilicus -which is suggested by these, but which is 
usually not shown in the drawings of men; and the man with a hat 
does not need legs, etc. Nevertheless, one is impressed with the pic¬ 
torial success of the prominent idea, as in the case of the urinating 
man—with his spread legs and even the expression on his face. The 
man walking gives us an excellent example of the influence of the 
sensory field on the pictorial forms It has been experimentally 
shown by Kanner and Schilder (10) and Wertheimer (26) that the 
perception of motion is accomplished in the optic imagery by fre¬ 
quently recurring (or many) static figures Or as the 27-montlis- 
old child, Ruth, said when remonstrated with by her aunt for putting 
so many little dashes for legs about the round loop that she called 
a mouse, "I give dat mouse many legs so he can run wight away” 
(Brown, 5). That children’s drawings ore sometimes apparently 
symbols of unconscious concepts is shown in Figure 3, Plate 6, 
which represents a fragment of a very elaborate design made up of 
many interwoven forms like the simplest circular hopscotch, with the 
cross lines apparently representing many stairs up which girls were 
climbing at more or less regular intervals That they were girls is 
evident by the breasts and umbilicus (infantile vagina^) and the 
curls Th^re were about 25 sutdi girls, all obviously similar, though 
varying by lacking in different details; some without hair or arms 
or legs but all showed the sex features At the top of this intricate 
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Stair design (inside of the many loops) was a liouse. That this is 
a sex fantasy is evident. 

In psychological terms we may say that tlie goal in children's 
drawings is to establisli an equilibrium between the mental symbols 
as determined by the biological background of the perceptional motor 
pattern at the different stages of the maturation of the organism as 
a whole and the reality of the world as it is perceived The traces 
that are used must correspond not alone to the stimuli that produce 
them but also to the organization charactenstics of the sensory field. 
Wulf and Koffka (28) have done some experiments on traces that 
bear on this subject. They showed a vaiiety of simple geometrical 
forms to adults and asked them to reproduce them after intervals of 
from 24 hours to a month or more. In many successive productions 
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there were constant progiessive changes towards a simplification oi 
exaggeration of the figure but generally towards a balanced or sym¬ 
metrical form It thus appears that the traces that weic oiiginally 
produced by the stimuli were modified by the biological chaiactcr of 
the field in favoi of a closei organization. Koftka (12) has said, 
“The development of such configuiations can not be conceived as a 
simple combination of sensations or as an outwaid manifestation of 
a juxtaposition of lepeated sensations but as a result of a pioccss 
which alters, refines, recenters, eiiiiches the configuration throughout 
Its entire make-up—a piocedure in which nnaturation participates 
laigcly,” and, we may add, oiganization also participates as a func¬ 
tion of the sensoiy field as emphasized by Kohler, piobably also the 
motoi pattern, the postural model of the body, and other sensory 
experiences may participate 
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LES PRINCIPES DE LA GESTALT DANS LES DESSINS SUR LE 
TROTTOIR PAR LES ENFANTS 
(Resume) 

Les dessins spontanes sin les trottoirs ct les pavages pnr les enfants ct 
dc tels jeux que la maielle olfrent un excellent materiel pour I'nnalysc psy- 
chologiqiic dc la genese et de la maturation de la perception de la forme 
et de son expression motricc chez les enfants Chez les jeunes enfants les 
dessins et les Jeux sont principalement unc forme motnee de I’expression 
des balanccmcnts rythmiqiies des bras et des rotations rapides du corps 
Les formes i6siiltantcs qui resscmblent aux boiidcs et aux rotations ac- 
qui5rent peu It peu line signiflcation pour I’enfant Bicn des experiences 
spontanees nvee divcrscs deviations et combinaiaons des formes les plus 
simples sont typiqiies de devolution aux dessins moms naifs des cnLints 
plus ages. Ainsi ce qu'dproiive I'enfant est bas6 siir la i6cognition per¬ 
ceptive et done conccptivc de certains groupcs de formes ou Gcstaltcn qui 
lui offrent nne signification Ceci n’est pas base sur son analyse ou sur 
son Evaluation des details tels quels mais sur Icur relation les uns aux 
autres et a son monde entiei Ses dessins rcpr6scntenC son habilet6 ^ 
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faire des symboles qui reprcsentcnt ces relations dea parties et leur signifi¬ 
cation totale pour lui. Le but de sea dessins c'eat d’^tnblir un dqmlibre 
entre ces symboles mentaiix comme d^termm^ par le fond de la forme 
perceptive motnee aux divers stages de la maturation de Forganisme total 
et par la rlalit^ du monde pergu par lui Les traces ernploydes doivent 
correspondre non seulemcnt aux stimuli qui Ics prodiiisent raais aiissl ft 
I’organisation caract^nstique du champ des sens et sent aussi influenedes 
probabiement par la forme raotrice, Ic module dc posture du corps, et 
d'autres experiences senaorieUes 

Demobr. 


GESTALTPRINZIPIEN BEI DEN ZEICHNUNGEN VON KINDERN 
AUF DEM TROTTOIR 
(Referat) 

Die spontanen Kreidczeichnungen von Kindern auf Trottoir und Pilaster, 
und Kindetspielc wic 2B. Lmicnubctspringen (hopscotch) liefern 
ausgezeichnetcs Material ziir psycliologischen Analyse dea Anfangs und 
der Reifiing (maturation) der Perzeption der Foim und ilire motonsdie 
Auaerung bei Kmdcrn B«i jungen Kindern sind aowohl dna Kntzeln 
Wie die Spiele einc motonsche Ausserung des rhythmischen Schwingers 
der Atme und des Wirbelns des Korpers Die resultierende Schling- und 
Wirbelaitigen Zcichnung nehmen allmahlich fur das Kind Bedeutung an 
Sehr viel spontanea Expenmentieren mit. verschiedenen Variationen und 
Verbindungen der cinfacheren Foimen ist fur die Entwiclclung zu den 
kompUzierteren Zeichnungen der alteren Kinder typisch Die Wahrneh- 
mungen des Kindes stutzen sich also auf die Eikennung, durch Empfindung 
und daher durch AufFassung, gewisser Konstellationen oder Gestalten die 
fur es Bedeutung haben Letztere grundet sicb nicht auf des Kmdes 
Analyse oder Verwertung der Einzelheiten als solche, sodern auf ihre 
Beziehung zu einander und zu seiner ganzen Welt. Seine Zeichnung ist 
eine 'Darstellung seiner Fahigkeit, Symbole zu zeichnen, die diesc Bezie- 
hungen der Teile und Hire gesammte Bedeutung fur ihn daistellcn Der 
zlel seiner Zeichnungen ist die Errichtung eines Gleichgcwichts zwischen 
dieaen geistigen Symbolen, in ihrer Bcstimmung durch den PUntergrund 
der perzeptiven-motorischen Gestalt in den verschiedenen Stadien der 
Reifung des Organismiis als Gauzes, und der Wirklichkeit der Welt 
so wie SIC wahrgenommen wird Die verwendeten Linicn (traces) 
mussen nicht niir den sie verursachenden Reizen, sondern aucli den Or- 
ganizationseigenschaften (organization characteristics} des Sensonums 
(sensory field) entsprechen, und werden wahrscheinlich auch durch die mo- 
tonsche Gestalt (pattern), das Haltungsmodell (postural model) des Kor¬ 
pers, und andere sensonelle Wahrnehmungen beelnflusst 


Bemder 



SOCIAL FACILITATION OF FEEDING IN THE 
ALBINO RAT* 


From the Psychological Laboratories of Stanford University and the Unt~ 
veisity of Wisconsin 


li F Harlow 


The effect of social influences on the diivcs of the normal human 
being IS quite obvious. We inhibit certain tendencies and lemforce 
others in the presence of individuals like ourselvves Eating is 
influenced, probably not so much as to quantity as to appreciation. 
A good meal tastes bettei if we cat it m the company of friends. 
Likewise, it tastes much worse if we eat it in disagreeable company. 

In the study of animals we aic reduced to a more quantitative 
attack on the problem. It is impossible to determine the rat's 
increased appreciation of food (if any such exists) but we can 
measure the amount ingested It has seemed desirable to study 
the effect of a social situation on this elementary type of response by 
comparing the amounts of food taken in solitary feeding as compared 
with the amount eaten by the same animal when feeding in a gioup. 

Pertinent Literature 

Fischel (2) was able to show that hens, though exhibiting no signs 
of hunger, were stimulated to begin eating again by the sight of 
another hen feeding Bayer (1) completed a series of researches 
designed to check and extend this observation In these investigations, 
"The research was carried out as follows a hungry V-animal 
(experimental animal) was placed before a large heap of 
wheat (a food well liked by the hens) and allowed to eat until 
satiated Then a hungry A-animal (exciting animal) was 
introduced ” 

Two measures of the effect of the social facilitation of the feeding 
responses wh/cii were subsequently obtained were made by Bayei 
The first of these was the changed behavior of the hen elicited by 
the above situation, and the second was the amount of food that the 
V-animal ate aftei the A-animal was admitted to the cage. 

*Accepted for publication by Carl Murchison of the Editorial Board and 
leceived in the Editorial Office, January 19, 1932 
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Since one of the t\YO hens almost invariably dominated the other, 
Bayei arranged the situation so that the dominant animal was alter¬ 
nately the V-animal and the A-animal 

Tlie behavior of the hens is described by Bayer as follows: 

“As soon as the A-animal was placed in front of the food, it 
began to eat with great zeal Now how did the V-animal 
behave? If it were the dominant animal it began to attack 
the A-animal immediately To one who is not a behaviorist 
this obviously indicates that the V-animal attempts to prevent 
the A-animal from eating as a result of envy over the food 
As soon as the V-animal noticed, however, that 
It was having little success, and that the A-animal continued 
to eat lu spite ot everything, it began once moie to eat the 
food, intermittently striking at Che other animal This behavior 
was facilitated by the fact that the V-onimal no longer ate with 
Its original zeal If the V-animal was the subordinate animal, 
it made no effort to hinder the feeding of the other upon its 
entrance Instead, it began to eat again in spite of the fact 
that the dominant animal would strike at it from time to 
time The sight of the dominant animal enting was appar¬ 
ently a strong enough stimulus to inhibit the fear which the 
subordinate animal normally felt One could note that the 
subordinate animal behaved cautiously and ate, so to speak, 

‘behind the back’ of the other ” 

The social increment as measured by the increased amount of 
food eaten depended somewhat upon the particular situation "Using 
one V-animal and one A-animal, Baer experimented on eight hens 
Social increments (amount of food eaten by the V-animal after the 
A-animal was admitted to the cage) were obtained in every case 
and averaged 34%, the lowest being 25%, and the highest 43% 
of the amount eaten to induce satiation 

Experiments on the same animals in which the situation was 
altered so that there was always one V-animal and three A-animals 
gave even greater social incicments, averaging 53%, and ranging 
from 33 to 67%. i 

Where the situation was reversed so that there was only one 
A-animal and thiee V-animals, the effect was very much less One 
out of four hens was entirely passive, and no animal sliowed a social 
increment in excess of 33%. With the three V-animals eating in 
the same compartment, results obtained on four animals gave a 
social increment averaging 10%, and, with the three V-animals 
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eating in separate compartments, results obtained on four animals 
gave a social increment of 21%. 

A fourth experimental situation was so arranged that four hens 
would eat separately one day and together the next. Two experi¬ 
ments were completed and social increments (increased consumption 
of food foi day 1 over day 2) were obtained m every instance. These 
ranged in the individual animals from 33 to 200%, and aveiaged 
96% 

Seven experiments have been conducted.^ In the following study, 
all have the same puipose but vaiy slightly in technique. For 
purposes of convenient undcistanding, the technique and results will 
be given foi each separately before any attempt is made to compaie 
the icsults or diaw general conclusions 

Technique and Results 

Experiment 1 In this experiment the animal was allowed to 
feed to satiation, an houi period being assumed to meet this lequire- 
ment. At the end of this time a hungry rat (24-hoiir food 
dcpiivation) was intioduced and allowed to feed for an hour. The 
object was to find if rhe satiated rat would be stimulated to feed 
further in the second hour by the piesencc of the hungry lat Corn 
was used as food which made it easy to observe tlie amount eaten 
by the satiated animal as the grains seized could be counted The 
results were tabulated for eight animals on each of three days, 
and in no case were tliey distinctly favorable to the existence of a 
social facilitation process, as the satiated animal ate no more in the 
second hour in the piesence of the hungry rat than when alone. 

Expel inient 2. In this experiment young rats without previous 
experience with solid food were used Tweny rats were weaned at 
the age of 18 davs, and, as the mothers had been fed outside the 
cage for the three preceding days, they could have had no experience 
with solid food They were fed a liquid diet for a ceitain number 
of daj's (2, 7, 12, and 17, respectively, for the four groups of five 
lats each) so that, on the day of starting the experiment, the groups 
were 20, 25, 30, and 35 days old. They were then placed m 
individual cages and fed corn during two one-hour periods per day 

^Experiments 1-6 were conducted at Stanford University under Dr C P 
Stone The work was financed by the Thomas Welton Stanford Fund 
Experiment 7 was done at the University of Wisconsin 
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TABLE 1 

Comparison of Amount or Corn Eaten and Spilled dy Albino Rats 
Feldino Separately and in Guoura of Five 


Group 

No. 

Age 

daya 

Individual feeding 
Grams Gi<Tins 

eaten apilled 

Group feeding 

Grains Grama 

eaten spilled 

I 

24-25 

14 

67 

21 

204 

2 

29-30 

18 

59 

30 

221 


34-35 

21 

8+ 

+1 

242 

+ 

39-40 

2+ 

78 

+9 

237 

Total 


87 

288 

141 

904 


for five days. On the sixth day, all five animals were placed in one 
cage and allowed to feed. 

Objective compaiison was made between the fifth day (last 
individual feeding) and sixth day (first group feeding) The 
criteria used were the numbei of grains eaten and the number of 
grams spilled on the floor The results arc summarized in Table I. 

The number of grains eaten by the 20 rats on the last day of 
individual feeding was 87 On the first day of group feeding the 
total number of grams eaten jumped to 141. This amounts to an 
increase of about 70%. The amount of corn spilled was even more 
strikingly increased. The 20 rats spilled 288 grains when feeding 
individually, but when feeding in groups they spilled 904 grains, 
an increase of about 200% 

The behavior of the rats was even more markedly different. The 
rat eating alone chaiactenstically fed leisurely and with occasional 
wandering about the cage. In the group situation, the performance 
was hurried and apparently competitive. Each rat would liasten 
to a coiner, or two rats would eat back to back The process of 
getting grains from the pan occasioned much scrambling and pushing, 
which was the chief cause of the large amount spilled The group 
performance appeared much more liighly motivated than the process 
of individual feeding. 

Expernnent 3 In this experiment 20 animals, all males, were 
reared in isolation from the age of 20 to 40 days. From the 40th 
to the 44th day, inclusive, the amount of standard diet eaten by 
each animal in his two feeding periods was recorded, and on the 
44th day they were grouped by weight into ten pairs. From the 
45th to the 49th day they were fed in pairs and the total amount 
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eaten by the pan compared with the sum of the amounts eaten by 
the two individually Some of these pans showed a social increment, 
some no effect, and some a social decrement. An observation of the 
behavior of these animals indicated that in many cases the two would 
spend the feeding hour in play, even though a steady decline in 
weight indicated that they must be in a state of hunger. 

Expel imeiit 4. In this expeiiment 20 males, 40 to 45 days old 
(with two exceptions, 61 days), were used The situation was the 
same as in the thiid expeiiment, with the chief exception that 
previous to the beginning of the individual feeding, they had been 
housed and fed m groups of four or five, so that they were 
accustomed to a social feeding situation 

The experiment lasted 25 days, including five individual days, 
five social, five individual, five social, and a final five individual 
daj's. These will be clesi^ated control 1, expeiimental 1, control 2, 
etc 

The results on amount of food eaten arc summarized in Table 2 
The differences here aie strikingly in favor of the concept of social 
facilitation The mean difference between the first control and the 
first experimental period is 13 35 grams and the S D of this differ¬ 
ence is only 1 69, giving a critical ratio of 7 90. The other differ¬ 
ences are even greater, and the critical ratios correspondingly higher. 

The amount of gain in weight made by each rat was also com¬ 
puted These results are given in Table 3. The differences here are 
all large and reliable except for the comparison of experimental 1 
and control 1. The conclusion which is obvious from these two 
criteria is that social facilitation of feeding responses unquestionably 
does occur, and that it is important 

Experiment 5. This expeiiment differs from the previous one in 
that only nine animals were used, and during the two experimental 
periods they were fed in groups of three Since the number of 
cases is so small, the results aie not given, but the critical latios 
were significant for both food eaten and weight gamed, in every 
comparison of the group and individual situations The results did 
not indicate, however, that there was greater facilitation when three 
animals were feeding together than m Experiment 4 in which they 
fed in pairs, 

Experiment 6. Since Bayer (1) claimed that “envy" was one of 
the factors operating in the social facilitation piocess, an attempt 
was made to eliminate the competitive factor A cage, 7 inches 
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TABLE 2 

Amount of Standard I>iet Eaten by Young Ai.tuno Ra-r Feeding 
Separately and in Groups of Two 


Period 

Total 
gi nim 
eaten 

Average 

grams 

eaten 


Contiol I 

917 

45.8S 


Experimental 1 

11S4 

59 20 


Control 2 

794 

39 72 


Expciimental 2 

1220 

6110 


Control 3 

797 

39 83 


Mean diHFeiences 

Diff. 

SD 

diff 

CR 

El —Cl 

13 35 

169 

7 90 

El—C2 

19 SO 

1 67 

11 67 

E2 —C2 

21 30 

146 

14 58 

E2 —C3 

21 IS 

142 

14 S9 


TABLE 3 

Amount of Weight Gained dy Young Albino Rats Feeding Separately 
AND IN Groups or Two 


Period 

Total 

giams 

gamed 

Average 

grama 

gamed 


Control 1 

294 

1+70 


Expeninertal 1 

333 

16 65 


Control 2 

SO 

2 50 


Experimental 2 

459 

22 95 


Control 3 

75 

3 7S 


Mean differences. 

Diff 

SD 

diff 

CR 

El —Cl 

195 

141 

1 3fi 

El —C2 

14.15 

1 5+ 

9 18 

E2 —C2 

2045 

1 93 

10 59 

E2—C3 

19.20 

148 

12 97 


long, 3 inches high, and inches wide, was used to confine a 
large adult rat An opening in the front end allowed him to reach 
out his head, but he could not escape or turn around When, thus 
confined, he was placed m the cage with a feeding rat, the other rat 
was not stimulated to cat more, whether or not the confined rat 
was placed near enough to the food to eat from his position It 
does not seem likely, then, that “envy” or personal animosity is a 
factor operative in the social facilitation situation. 
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Expe) iment 7 The first six experiments were considered as more 
01 less exploiatory, and an attempt was made to duplicate Experi- 
ment 4 undei more carefully controlled conditions Since we 
consider this the crucial experiment of the scries, the technique is 
detailed fully 

The rats weie weaned at 18 days and reared in individual cages 
until 30 days old Their two daily feedings were one-half hour in 
length, at 9 A M. and 5 p.m A double pan was used foi feeding, 
with food only in the inner pan, so that most of the spilled food was 
collected in the outei. Food falling on the floor of the cage was 
caught by a sheet of oilcloth placed underneath. 

Only die amount of food eaten was taken as a measuie of facili¬ 
tation. Exactly 20 giams of food weic fuinishcd the animal daily, 
and the amount eaten was computed by collecting carefully all 
spillage and reweighing The computations were made to 0 1 gram 
on scales which aic acanatc to 0 05 gram 

At the beginning of the expciimental peiiod, 34 animals were 
divided into 17 pans on the basis of weight On the 31st day of 
life, they were given theii first gioup feeding, in pairs, and from 
then on to the 49th day, every odd-numbcicd day was an experi¬ 
mental period and evciy cvcn-numbeied day (32 to 50) a control 
day To avoid any effect of familiarity with suiioundings, the 
animals were alternated between the home cage of one member of 
the pair and the otlici 

Table 4 summarizes the results of this experiment. In the social 
situation the average amount of food eaten was 13 59 grams, while 
in the individual situation only 12.53 grams weie eaten The dif¬ 
ference IS 1 058, and is 3.59 times its standard error. It is therefore 
a statistically “true” difference 

It seems important not only that the group means aie significantly 
diftcrcntiated, but also that the difference from day to day is 
consistent The differences and critical ratios foi each two-day 
sequence have been computed, but in general (as a result of the small 
number of cases, no doubt) these ratios are less than thiee A definite 
tendency is shown, however, for group feeding to manifest a signi¬ 
ficant facilitating influence upon the amount of food ingested 

The behavior of the animals in this experiment (alteinating daily 
between group and solitary feeding) manifested even more excite¬ 
ment than in the previous experiments m which five-day periods had 
been used. 
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Discussion 

The results of the several experiments argue clearly for a process 
of social facilitation ot the feeding response in the rat. If we rely 
upon differences in food ingested, in food spilled or in weight 
gamed, we see that there is m practically every case a significant 
superiority of the group situation. 

The observations of behavior also indicate a process of facilitation 
The animals in the group situation were characteristically highly 
motivated, displaying an excess of activity in getting food, struggling, 
crowding other rats from the food dish, etc. There was a distinct 
difference in the leisurely feeding of the individual rat, which was 
frequently interrupted by exploration of the cage, etc. 

These generalizations hold true only when the various rats are 


'' TABLE + 

Avbraob Amount Eaten nv Pairs of Albino Rats Fbbdimo Toobthsr and 
Separately on Alternate Days 


Day of 
expec invent 

Group 

feeding 

Individual 

feeding 

1 

I0.3S 


2 


9 22 

3 

11 67 


4 


10 43 

5 

12.57 


6 


11 20 

7 

12.74 


8 


1209 

9 

13 24 


1C 


12.24 

11 

14.0S 


12 


13 32 

13 

13 66 


14 


13.56 

15 

15 42 


16 


13 83 

17 

15 84 


18 


14 69 

19 

16 33 


20 


14 75 

Average 

13 59 

12 53 

DifFcrence 

1057 


S,D 

0 294 


diff 



CR 

3.59 
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free and competing. The experiments in which this condition did 
not prevail (Experiments 1 and 6) do not show social facilitation. 

The observation of the behavior of these animals in the individual 
and social situations leads to another conclusion which is of con¬ 
siderable importance in the understanding of hunger motivation. It 
has often been believed that the immediate stimulus for ingestion of 
food was the stimulation derived from contractions of the stomach. 
Yet It is well known that stiuggling and excessive striped muscle 
activity tend to inhibit the contractions of the smooth musculature. 
We have, then, in this experiment, the anomalous condition of 
animals m which the stomach contiactions have undoubtedly been 
inhibited or diminished eating greater quantities of food than they 
did when under comparable conditions without the external dis¬ 
turbance. Wc wish to suggest, then, that ingestion of food is 
determined more by the external situation tlian by the actual 
interoceptive stimulation. This conclusion is substantiated by much 
common knowledge of human behavior, such as the influence of 
music, pleasant surroundings, the holiday atmosphere, etc 

Basic Mechanisms op Social Facilitation 

1. Social facthtaiioji does not depend upon learning. Rats with¬ 
out previous experience with solid food (Experiment 2) and rats 
without previous experience with food in the presence of other rats 
(Experiment 7) manifest the effects of facilitation on the first day 
of the experiment 

2. The piQcess ts not subject to change and adaptation. Five 
periods of five days each (Experiment 4) and 20 days of alternate 
feeding (Experiment 7) showed differences at the end of the 
experiment equal to or greater than those at the beginning 

3. It does not depend upon imitation A satiated rat watching a 
hungry rat eating (Experiment 1) is not thereby motivated to eat 
more. 

4. It does not depend upon "envy " The presence of a restrained, 
non-competing rat (Experiment 6) docs not motivate the tree rat to 
ingest larger amounts of food 

5 It IS not a function of the size of the group. Experiment 2 
(five rats in group), Experiment 4 (two rats), and Experiment 5 
(three rats) show differences of sirailat size 

6. It may be related to age. Table 1 (Experiment 2) indicates 
that the older rats increase their food intake proportionately more 
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than tlie younger rats Evidence from the individual lecoids of 
some of the other experiments, however, does not substantiate this 
finding. 

7 The essential condtUon for the occuitence of social facilitation 
is the piesence of rats umestiained and actively competing with each 
other for food. 

Summary 

1. The cftect of social facilitation upon the feeding lesponse in 
the albino lat has been demonstrated. 

2. This social facilitation takes place only between lats tliat aic 
unrestrained and freely competing 

3 Facilitation is independent of previous experience 

4. It does not depend upon imitation or envy. 
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LA FACILITATION SOCIALE DE L'ALIMENTATION CHEZ LE RAT 

BLANC 

(Resume) 

Sept experiences faites sur le compoitement alimentaire des lais, qui ont 
mang4 individuellement et en groupes, moQticnt de I’ividence cotistante de 
I’cxistencc dc la facilitation sociale, si on la mcsiire par la plus giande 
quantUi de nourriwie ingcrie, la quantity de novimtvire vcrsfic, ou la 
quantity de poids gagne. Lea differences ont ete statistiqiicment constantes 
dans la plupazt des experiences. 

Les experiences individuelles indiqucnt que la facilitation sociale des 
r^ponses ahmentaires ne depend pas de ^experience antciieure, qu'clle 
n’est siijette ni au changement nr h I'adaptation (en line diir6c de 20 
jouis), et qu'elle est relntivement indcpendante de la grandeur cUi groupe 
connp6titeur La condition essenticlle pour In facilitation sociale acmblc 
Stre la presence d’un rat comp4titeur non restremt 

La facilitation sociale ne depend pas de "I'envie,” comme Baer a sug- 
g6r£ comme r6siiltat de ses experiences sur lea poulets, parce qu’un rat 
restreint non competiteur ne fait pas que Ic rat Ubre mgfiie une plus grande 
quantity de nournture, et parce qu’un rat affamd qui mange ne fait pas 
qu’un rat rassasi^ mange plus 

L’exp6rience suggfire que i’lngestion de la nournture pent etre relative- 
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mcnt mrldpcndnnte dc la falm (comme mcitation interne cnus^c par lea 
contractions alomaenlea) puisque I’activU^ molrice luttant et excessive 
inonCr^e par lea aniinaux dans cette situation dcrrait inhibcr les contrac¬ 
tions atomacales 

Harlow 


DIE SOZIALE ERLE.ICHTERUNG DES FtlTTERNS BEI ALBINO- 

KAT“I‘EN 

(Rcferat) 

Sicben Expenmeiite ubei das fiefiagen von Ratten wahiond aie einzein 
und in Gruppen fiassen, cistatten uliercinstrinmcnd Bewcia fur das TIcstchen 
oincr sozialcn Erleichterung (Balinung?) (facilicatiofl), mass man dicse 
an dei Ziiiialimc in dei veiveliiteil Nalirtiiie, an dei Qnantitat des 
verschutteten Futters, odci an dei korpcilichcn Gewiclitzimahmc In der 
Mchrzahl der Versucho waren die Untoiscliiedc statistisch znverlassig 

Die einzelucn Versuche weiscn daiauf hin, dass die so/iale Rileirliternng 
der Fiessrenktioncn nlcht von vorhergehender Eifahriing abhaiigig ist, sicli 
inncrhalb 20 Tage nicUt vcrnndeic odei anpasst, und von der Gionse der 
konkurncrenden Gruppe relotiv unablinngig ist Die wesentliche Bedingiing 
ziir aozinlon Erlcicliterung selieint in dei Gegenwart einer unbesclirankten 
konkurrierenden Ratte /.u liegen 

Die sonale EilctclUerung lat nicht von dem “Neid” abhaiigiKi wie Baur 
in seiner Albeit mit Huhnclien vorgcschlagen hat, den cme bcschinnkte^ 
nieht-konkumerendo Ratte beeinflusat die fieie Ratte nicht, grosseie Qiian- 
titnten Futcer einzunehmen, und eine gesattigte Ratte die einc liungnge 
Ratte beim Feessen beobachcct, wild hicrdurch nicht becinilusst, mehr zu 
fresscii, 

Das Experiment weist daratif hin, dass die Einnahme von Futtcr vom 
Hunger relativ unabhangig sein kann (betrachtet man den Hunger als 
einen inneren, dutch Ndagenkontraktionen venirsachten Tneb), da die von 
den Tiercn in dieser Lage offenbarten Stintibiingen und uberrnassige 
Oeschaicigkeit die Magenkontraktionen hemmen solltcn 


Harlow 
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SOME FACTORS INFLUENCING THE AFTERNOON SLEEP OF 
YOUNG CHILDREN 

Ruth Staples 

Thia study was undertaken foi the purpose of determining to what extent, 
if any, the afternoon sleep of young children may be influenced by the 
amount of time spent in outdoor play during the morning, by the particulat 
person in charge of the children during the afternoon nap period, nnd by a 
short rest before luncheon The subjects were 30 children attending the 
University of Nebraska Nuisery School, 14 girls and 16 boys, ranging in 
age from 2 years 9 months to 4 years 11 months 

Morning Outdoor Play and Afternoon Sleep, For a period of eight 
months daily records were kept by the teachers for eac/t child, oi follows. 
(1) the number of minutes spent out of doors on the playground during the 
morning, (2) the minutes of sleep during the afternoon nap period, and 
(3) the number of minutes elapsing between the time of going to bed and 
going to sleep 

In mild sunny weather the children spent the entire morning play period 
outdoors on the playground During the majority of school days through¬ 
out all seasons of the year a part of the morning was spent indoors and 
a part outside, the length of the outdoor period varying according (o the 
weather, the temperature, whether the child had completed a project and 
was eager to go out, or whether he was absorbed in play and desired to 
finish It If the day was extremely cold or stormy the children remained Inside 
all day The time spent outdoors varied ftom 0 to 2^ hours, this maximum 
and minimum remaining the same during all seasons of the year The 
playground was large, permitting a gieat deal of running about, and was 
er^uipped with types of play apparatus atimulating active exercise. The 
indoor room provided much less space, and the equipment was designed for 
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less active play. The childien went to their cots in the sleeping room di¬ 
rectly aftei luncheon (from 12 30 to 1 00) They were ordinarily allowed 
to sleep as long as they wished, although occasionally a child was awakened 
at 3t20 P.M to be ready foi school dismissal 
In order to determine whethei oi not any lelaCionship was present be¬ 
tween the amount of outdoor play and the length of the nftcinoon sleep of 
these children, the following piocedure was iindeitaken The daily recoids 
were arranged into three groups, (1) those for Deccmbei, January, 
Februaiy, March, (2) fot April and May, (3) for Octobei and Novembei ‘ 
Pearsonian coefficients of coiielation weie then worked out for each child 
individually, for each season, between («) the minutes spent in outdoor 
play and the length of the afternoon sleep and (b) the length of the 
outdoor play and the number of minutes lequired to go to sleep This 
seasonal grouping was used in oidcr to offset the possible inlliicnco of 
cluonoIogKal age upon the length of sleep The observations vveic begun 
in the wintei and coiittnued through the spring and following fall Since 
(he amount of afternoon sleep has been shown to dccicase with incieasc in 
chronological age (l)i it is probable that a child would sleep less duiing 
the spring than during the winter, and less during the fall than duiing the 
spring Since there were a greater number of long outdoor play peiiods 
during the apiing and fall than duiing the winter, on account of warmer 
weather, a spurious relationship might have been indicated had the records 
not been subdivided into seasons as described above The seasonal 
grouping also tended to offset any possible variations in weather condi¬ 
tions whidi might influence afternoon sleep. Coefficients of correlation 
were obtained for each child, individually, rather than taking the average 
for the entire group of children, because of the large individual differences 
existing m regard to both length of sleep and time for going to sleep, and 
because of variation in the number of days of miisery-school attendance 
The range In the average length of nap for the different subjects was from 
38 7 minutes to 104 2 minutes, and for the length of time required to go to 
sleep from 14 to 48 9 minutes. Recoids were available for 30 dlffeient 
children, 20 subjects duiing the wintei, 15 during the apiing, and 18 dining 
the fall. There were available 3732 daily records for sleep and for time 
spent out of doors, and 1132 for length of time required to go to sleep and 
time spent out of doors The average number of daily records for each 
subject for length of nap and outdoor play was 37 1 (wiiitei), 30 (spring), 
and 29,4 (full) The average number of recoids for each child including 
both time for going to sleep and time out of doois was 241 (winter), 29 0 
(spring), and 29.8 (fall). 


^During the winter months the attendance was lower and there were 
more holidays than during the other seasons Consequently, the longer 
period was selected in ordei to furnish an adequate number of records for 
each child 
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TABLE 1 

Averages of ConmciENTa of CoRRCLAnoM nETwcuN Length of Time out 
OF Doors, and ( a ) Lencth of Nap, and (&) Time Required 
TO Go TO Sleep 


Wintei 

Spring 

Fall 

Time out- 

Timeout- 

Time out- Time out- 

Time out- 

Time out- 

doQis and 

doors and 

doora and doors and 

doors and doors nnd 

length 

time to go 

length time to go 

length 

time to go 

of nap 

to sleep 

of nap 

to sleep 

of nap 

to sleep 

Av J —06 

4- 06 

— H 

4-.05 

-1- 02 

— 09 

SD .15 

13 

IS 

22 

21 

,19 


Resulis Table 1 presents the aveiages of the coefficients of correlation 
and the standard deviations of these averagea. 

The coefficients of correlation aie almost without exception all low Be¬ 
tween the iensth o£ nap and time out of doois 23 aie positive nncl 30 
negative and vary from -~4 and 4-26 in the winter! —43 to 4- 13 in the 
spring, and from —.24 to 4*71 m the fall* For the time requned to go to 
sleep find time out of doors the range is from —15 to 4-33 (winter), 
— 29 to 4" 35 (spring): and —54 to 4-36 m the foil Twenty-one ore 
positive, 17 aic negative, and 1 is 0 While on certain occasions a long 
nap was taken on the same day as a long play pciiod out of doors, the 
reverse occuned as frequently Of the 6 children foi whom records were 
available for all three seasons, only 2 are consistently positive or negative 
throughout the year Of the II for whom figures were obtained for two 
seasons, 7 aic similar and 4 are unlike There is even less consistency in 
the case of the time required to go to sleep and outdoor play. No dif¬ 
ferences were evident vrhen the cases were grouped for age or for sex. 

Sherman (2), using a somewhat different technique for studying this same 
relationship, reports that the degree of outdoor activity does not materially 
infiuencc the amount or the character of the afternoon sleep of young 
children although he finds that they fall asleep more quickly when they 
play indoors nil the morning than when they go out of doors In oidcr to 
compare the subjects of this study with Sherman’s subjects, the time for 
going to sleep and the length of sleep were averaged separately for the 
days when the children played indoors all of the morning and for the days 
when they spent a part or all of the tune outside The results are presented 
in Table 2. 

All of the differences are slight and do not show statistical reliability 
Since these subjects were older then Sherman’s, possible differences in the 
character of the children’s activity due to age may account for the slight 
difference in the results of the two studica in regard to the influence of in¬ 
door play on the tunc lequired for falling asleep 

*For case E H r—4* 71 The next highest for the same season was + 23 
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TABLE 2 



Days 

[Days 



D 





outdoors 

indoors 

Diff 



Mean length 






of nap 

Mean time required 

77 4 

74 5 

29 

1.6 

1 8 

to go to sleep 

29 9 

29 3 

6 

9 

.7 



TABLE 

3 



Influence or the Adult in 

Charge on 

THE Mean Length of Sleep, the 

Length of Time Required to Go to Sleep, 

AND THE 



Percbniace of Naps Missed 




Tcnchcr 

Teachc 

r 


D 


X 

Y 

Difference 

'’iiff 


Mean length of nop, 
all cases 

Mean length of nap 

82.3 

76.8 

55 

1 2 

46 

when nap was taken 85 4 

82 9 

25 

1.0 

2.5 

Mean time for going 
to sleep 

Percentage naps 

28 7 

32 3 

36 

.8 

4 5 

missed 

3,8 

78 

40 

1 0 

40 


There appears to be, in the case of the nursery-school children studied, 
very little if any immediate relationship between the amount of morning 
outdoor play and either the length of nnp or the length of time req^uired to 
go to sleep for the nfceriiuun imp It is possible, iiowevcr, that prolonged 
periods of staying indoors might bung different results. The childrea 
studied were never kept indoors for more than 5 consecutive days and 
only for 2+ days during the entire experimental period They did not 
attend school unless they were well and free fiom colds 
Influence of the Adult in Charge of the Nap Penod A situation existed 
which offered an opportunity to study the possible influence of the Individual 
111 charge of llic children upon the afternoon nap. Two teachers divided the 
responsibility for the afternoon session at the nursery school, but only one 
of the two W. 1 S present on any one afternoon. Each assumed charge for two 
or three afteinoons weekly during an eight-months' period The conditions 
otherwise remained the same, there was no change in the childien's routine 
and the same assistant teachei was present for every afternoon throughout 
the week" 


"One assistant was present daily for the first four months of this study 
and another for the last foui Teacher X was in charge on Thursday and 
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Each child went to the sleeping room diicctly after finishing his luncheon. 
The assistant recorded the time when he lay down on his cot The teacher 
in charge did not enter the sleeping room until several children were 
nirendy on their cots, usuaify about 15 minntca after the first child went to 
bed She left the sleeping room when the first children awakened and 
the assistant remained until all were awake. The time each subject went 
to sleep and awakened was lecorded either by the teacher or by the 

assistant 

One thousand nine hundred and sixty nap records were avaiJnble, 962 for 
days X was m charge and 998 taken under the supervision of Y The 
average length of sleep, the average length of time elapsing between going 
to bed and going to sleep, and the percentage of naps missed were calculated 
for both sets of records and the differences compared Table 3 presents a 
summary of this comparison. 

It will be noticed that the mean length of sleep was gicnter, the time 
required to go to sleep was less, and the percentage of naps missed was 
lawei when the children were under the care of X than when Y was in 
charge All of these difierences show statistical reliability Omitting the 
occasions when the cliildren failed to go to sleep at all, the aveiage length 
of nap 19 greater for X than for Y, although the diffeicnce here is leas 
and within the limits of chance 

No conclusive explanations can be offered for these differences Both 
teachers endeavored to use the same methods and frequently discussed all 
matters pertaining to the nap period Both joined the nursery-school staff 
at the same time, and were on the staff during the term pievious to the 
period during which these lecords were made Their pievioiis tininmg 
for and experience m nurseiy-school teaching was similai During the 
term preceding the obaervationaV period Y had more expeneuue than X in 
the conduct of tlie nap X, however, was daily in charge of the children 
during the moming session, while Y came at noon on specified days and 
remained for lunch and the entire aflrrnoon This change from X to Y 
may have been n disturbing factor to some of the children, although they 
were all well acquainted with her. If the children who habitually nusaed 
nnps happened to be absent moie fiequently on days X was in charge than 
on days Y was present, this might partially account for the above noted 
diffeienr.es However, considering the records of the six cases who had 
missed at least 10 naps during the year, five missed a much lower percent¬ 
age of naps under X than under Y Neither of the teachers nor the assis¬ 
tants had any knowledge of the future analysis of the iccorda when they 
were made. 

Reliabiltiy of the Method o/ Securing ihe Data. Closed eyes, cessation of 


Filday during the first half of the observational period and on Monday, 
Tuesday, and Friday duitng the iatter half Y was present on Monday, 
Tuesday, and Wednesday for the first four months and Wednesday and 
Thursday for the last four 
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movement, and regular breathing were the criteria for judging whether or 
not a child was asleep, and the reverse for waking up In order to de¬ 
termine the extent of agreement between the different observers concerning 
these factors, the two teachers (X and Y) and the assistant (A) simul¬ 
taneously kept the nap records for the group of children on one occasion 
The resulting coefficients of reliability aie as follows' For the time of 
going to sleep, + 99 between X and Y, +.99 between X and A, and +.98 
between Y and A Foi the time of awakening; + 99 between X and Y, 
+ 98 between X and A, + 98 between Y and A 

It IS evident that the afternoon sleep of young children may be very de¬ 
finitely influenced by the particular peison in charge both in regard to the 
time rcquiicd foi the cinld to go to sleep and whether or not a nap Is 
taken Whatever the causes for this diffcicnce may be, they invite further 
investigation, 

Afternoon Sleep and Rest before Luncheon For a peiiod of sue weeks, 
2+ children were trained to take a 2S-miniUe lest directly before luncheon, 
going to their cots in the sleeping rooms Sleep was discouraged, although 
on rare occasions a child fell asleep and was awakened foi luncheon 
Following this aiK-weeks’ period, for 19 weeks the group of childien alter¬ 
nated daily between taking and omitting this lest, other factors remaining 
constant Then followed a penod of five weeks during -which tlie daily 
rest was resumed * 

The averages for the length of nap during the above-described periods 
are os follows' days when no rest was taken, 704 min , days when rest 
was included, 70 9 mui , coiiliol period (preliintiiary and finiil pcrioda when 
daily rest was taken), 70S min The aveiages for the length of time re¬ 
quired to go to sleep are' non-rest days, 291 min , rest days, 298 min , 
control period, 308 min These differences aie very slight and unreliable, 
indicating that the omission or inchiston of a 25-mmute rest period before 
luncheon has little or no effect on either the length of the aftemoon sleep 
or the length of time elapsing between going to bed and, falling asleep 

Summary 

1 Records were kept of the amount of time spent daily in outdoor play 
and of the length of the afternoon sleep of 30 nursery-school children. 

2. There appears to be, in the case of the subjects studied, little if any 
relationship between the amount of time spent out of doois in the morning 
and cither the length of the afternoon nap or the length of time required 
by the children to go to sleep 

3. The particulai adult in charge of the cliildien during the afternoon 
nap may influence both the length of time icqiiircd by the chilclien to go 
to deep and the number of naps missed 


^rhese data weie collected during an investigation by NTildied Laison on 
"The Effect of a Rest Period before Luncheon on the Noon Food Consump¬ 
tion of Nursery School Children” 
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+. The omission or inclusion of a 25*ininute rest period before luncheon 
had no noticeable effect on the afternoon sleep of the children, 
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A CRITICAL NOTE ON SOME RECENT RESEARCH ON 
MECHANICAL ABILITY 

John W Cox 

Gcneral Scope and Mb-thod of thb Minnesota Authors 
There has been published recently in America an account of a research 
on mechanical ability (2) It la the joint product of the psychological staff 
of the University of Minnesota, supported by many well-known American 
names, aided by a large body of graduate students, teachers, testers, and 
clerical assistants, and financed by the National Research Council. As beHts 
ita eiiiiiieaL origin, its production has been carried through on a most liberal 
scale 

The general aims were, firstly, to construct an adeiiiiotc test for measur¬ 
ing mechanical ability and, secondly, to determine the internal organiza¬ 
tion of mechanical abifuy and its relation to other psychological traits and 
to environmental conditions Mechanical ability was defined generally as 
"the ability to succeed in work of a raechamca! nature ’* The scope of 
the research was, however, limited to a “working definition," viz, “that 
which enables a person to succeed in a definitely restricted range of voca¬ 
tional and trade school courses.” In this, two aspects were recognized, viz., 
"the ability to succeed in the actual manipulation of tools and materials and 
the ability to secure information about tools, materials, and their uses" 

In the light of this definition and a review of relevant literature, 26 teats 
were selected ns providing a likely source from which a team of tests for 
adequately measuring mechanical abili^ might be developed These con¬ 
sisted of well-known “mechanical” tests, such as Stcnquist’a Mechanical 
Assembly and Picture Tests, Link’s Spatial Relations Test, Cube Construc¬ 
tion, and various formboard tests, and such “motor” tests as those of 
tapping, aiming, steadiness, balancing, and cancellation These, after suit¬ 
able revision where necessary, together with intelligence tests, were tried 
out on 217 seventh- and eighth-grade boys attending n junior high school 
The validity of each test was determined by its correlation with the ratings 
assigned by shop teachers in the several shop courses which the boys at¬ 
tended (the chosen criteria of mechanical ability). Its reliability (i.e, cor- 
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relation with itself), where a retest was possible, was examined at great 
length, both in relation to the method of correlation employed and the 
method of scoring adopted 

On the basis of these results seven of the tests (Stenquist Assembly and 
Picture, Link's Spatial Relations, Paper Foim Board from Army Beta, Card 
Sorting, Packing Blocks, and Steadiness tests) were selected for revision 
with a view to increasing their reliability Revision consisted mainly in 
lengthening the tests Thus revised, they were given to a new group of 
100 boys attending the same school—the experiment proper. In addition, 
the program was broadened to include such other indices of ability as aca¬ 
demic success, pievious mechanical experience, interests, agility and 
gymnasium success, measures of height, weight, and vital capacity, social 
and economic status and home jiiduences; and greater attention was devoted 
to securing an adequate objective criterion This was narrowed down to 
'mechanical ability as manipulation and information’ and measured by (1) 
the quality of the work done in the various shops, (2) the quantity of the 
work done in relation to its quah^, ond (3) information about tools and 
materials and their uses 

The correlations between the several tests (including the above-mentioned 
other indices of ability) and these criteria were taken ns indicative of the 
extent to which the tests would predict mechonical ability Vaiious test 
batteries for predicting mechanical ability (as measured by these criteria) 
were then constructed by the aid of Toops’s multiple-ratio technique 

The nature and organization of mechanical ability wns next investigated 
by applying Spearman’s methods of analyses to the intercorrclationa of the 
tests and criteria To determine whether or not mechanical ability exists 
as a unique trait certain of the tests were compared in various ways (by 
the correlation method) with five other supposedly unique traits, viz., age, 
agility, intelligence, height, and weight 

Their ResuL-ra 

The coirelations between the 26 tests used in the preliminary experiments 
and the eight (shopvvork) criteria selected as a measure of mechanical 
ability weie generally.low or negative (under 2). It was, however, pos¬ 
sible to combine seven tests into a battery correlating 60 with the combined 
criteria of shop success and 07 with the intelligence test These formed 
the basis of the tests employed in the experiment pioper As levised for 
this purpose, their leliabllily was laiaed to the neighboihood of 8- 9 The 
reliability of the various ciiteria adopted in the expeiiment propci also 
approximated to S 

In the experiment proper the correlations between the tests and the criteria 
were again geneially low but better with 'quality' (19-55) and ‘inform¬ 
ation’ (—04-.57) than with the ‘quality-quantity’ criterion (—01-24). 
By combining five of the measuics (Paper Form Board, academic grades, 
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Minnesota Assembly, Son's Mechanical Operations Questionnaiie, and the 
Interest Analysis Blank.) with the intelligence test a battery correlating 
with the combined quality and infoimation criteria was obtained Eight 
other batteries of varying composition were found to coirelate SS-.73 with 
the quality criterion, To this exeat the batteiies weie held to predict 
mechanical ability 

The inteicorielations of the tests and other data collected were found to 
be low ond suggested to these authors "that apeciJic factors inthcr than a 
single general fnctoi characterize mechanical ability” Then application 
(which we criticize later) of Spearman’s methods of analysis leads them 
to conclude that the evidence “indicates rather definitely the presence of 
group factoia, Howevei, no claim la made that a general factor is dis¬ 
proved by this evidence " 

The conelations of a selected test battery with the other ‘supposedly 
unique traits’ (mentioned above) were found to be low, while its correlation 
with the 'quality’ criterion was lelatively high (.61) This provides their 
main evidence toi declaring mechanica] ability to be a unique trait, 
although they add, somewhat confusingly, that intelligence has not been 
completely eliminated 

CRnrcAL Examihation or Results 

Enough has been said to indicate the vast amount of painstaking Inbor 
that has gone into this research In addition to the work already mentioned, 
an inquiry was made into the effects of environment on, and the distribu¬ 
tion of, mechanical ability (as mcasuied by these testa) The work also 
Contains complete instiuctions for using the tests, the complete scoies made 
by all the subjects on all the tests and criteria, and an exhaustive bibli- 
ogiaphy Enough, too, has been said to indicate that useful lesults relating 
to the practical employment of the testa weic secured. 

When, howevei, we turn to the central problem of this research—the 
nature and organization of mechanical ability—^we fear that the authors’ 
plan of attack, and then claim to have discovered and demonstrated the 
‘uniqueness’ of mechanical ability, are open to serious criticism 

1 T/ie Nature of Mechanical Abthiy Evidence that mechanical ability 
involved a special gioiip*factoi, together with the method of measuiing this 
special ability, was published by the present writer some years ago (I). 
He has thciefore carefully examined the evidence put forward m the 
present work His conclusioa is that the book’s mam service to fundamental 
research m this field lies in the examples it provides of the type of error 
open to an nnvyary investigator 

An unscientific attitude is adopted at the outset Advance in science may 
begin psychologically either with a theoiy or with observed facts In the 
former case the theory must be tested by the subsequent observation of facts, 
in the latter a theoiy must be found to fit the observed facta, Logically, 
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botti methods are, of couise, complementary, the ultimate aim being both to 
discovci the facts and to explain them by tested theoiies 
The research under review adopts neither of these methods Noi does 
It follow a judicious combination of both On the contrary, it begins by 
assuming the very point which it seeks to prove We are told at the outset 
that "mechanical ability may be defined as the ability to do mechanical 
work," and that this "coveia a wide lange of activities from the invention 
of airplanes and the designing of budges to the meic insertion of pieces of 
metal in a machine or the stamping of holes in leather” Such a proceeding 
might be excusable if it weie intended meicly to nnark out the field to be 
surveyed But this is clearly not the case, foi the woik is vitiated through¬ 
out by the preconception of this highly complex group of activities as a 
single trait, It appears in the widely diffciing nature of the tests and 
criteria chosen to measure the ability so dehned, in the forced inteipretation 
put upon the couclations to the neglect of othei tinits, and m the failure 
to observe the incongiuity of finding no less than seven group factois m 
this supposedly unique trait The overpoweimg inAoencc of this preconcep¬ 
tion IS seen when the results of a lengthy preliminary experiment, specially 
earned out to dcteimine the best tests for ‘mechanical ability,’ aie set 
aside in favor of the Stenquist Assembling Test “because of its previous 
reputation as the best all-aiound test of mechanical ability” It is, peiliaps, 
this 'all'Sround' notion which contributes most to their undoing, for a 
‘unique’ tiair is not an ‘all-around’ affair. 

2. The Mcasu! ement of the ‘Unique Tiail' Having oriented the whole 
research occoiding to this preconceived idea of mechanical ability, the 
authors naturally attain to no clearer notion in the special test batteries 
which aie said to measure it, for these batteises aie built up according to 
this preconception and involve a similai hotch-potch of abilities—manual, 
mechanical, interests, academic grades, and even general intelligence They 
leave us more confused as to the natuie of the unique trait they are said 
to measure than the ill-dehned notion with which the resenich sets out 
Such proceduie leads to no objectively determined and demonstrated trait, 
but merely to the observation that fiom a group of tests aibitrarily labelled 
‘mechanical’ there can be selected s,omc which will involve to only a. small 
degree the sort of ability (itself open to question) measured by the ‘in¬ 
telligence’ test It 18 clear that the erior involved here is not merely one of 
inadequately describing or explaining the observed facts, but the more im¬ 
portant one of failing to collect the necessary kind of facts 
3 The Crileno?! of ‘Uniqueness' Let us now turn to another eiror, and 
one concerned with the interpretation of the data collected rather than with 
errors of proceduie in collecting them In a leseaidi wJiicii c)aims to have 
discovered a unique trait, the question of how the tests which are said to 
measure this trait are related to other tests is fundamental The demonstra¬ 
tion of uniqueness must depend upon a comparison between test stores 
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Since these are numerical, and the comparison la made by correlation coef¬ 
ficients, tile relations to be observed, and on which the demonstration must 
depend, are necessarily mathematical It is thcrefoie essential to define 
clearly the mathematical condition which a ‘uniquely determined’ score must 
fulfil, and to formulate a definite and adequate criterion by which the ful¬ 
filment of this condition shall be judged Having been formulated, the 
criterion should, of course, be consistently applied 

The criteiion proposed by the authors appears to conform to none of 
these conditions Their criterion for uniqueness la this "positive correlation 
with at least one ciiterion of human endeavor” combined with “correla¬ 
tions as low as possible with all other unique traits” ‘Positive correla¬ 
tions’ and ‘correlations as low as possible’ are very incTact expressions As 
thus stated, they provide no rigidly defined standard such as is required in 
a criterion Moreover, even if we proceed to define these more clearly, 
the criterion remains inadequate, for positive correlation is meicly indica¬ 
tive of something la common between the correlated items For unique¬ 
ness, the "positive” correlation must attain theoretically to unity, and the 
“low ns possible," to zero, moreover, the "criterion of human endeavor” 
would itself need to be unique Such standards are never approached in 
the reseaich under review The very illusive nature of the factors which 
determine these criteria (ability in the workshop, interests, knowledge of 
tools and materials, information, and the like) is a good reason for seeking 
to discover unique traits 

4i The Application of Ike Criterion Further, the criterion adopted was 
not consistently employed On the results of the preliminniy experiments for 
devising a suitable battery, certain tests were selected not, as might be ex¬ 
pected, on account of their high correlation with the ciiteiia of mechanical 
ability, but for their low corielation with ‘intelligence.’ Finding (one sup¬ 
poses) that these selected testa, now alleged to be unique with respect to 
intelligence, are not in every case sufficiently good tests of ’mechanical’ 
ability, the authors proceed to select a new battery based on correlations 
with the criteiia of mechanical ability. In so doing, the requirement of 
low correlation with ‘intelligence’ lecedes into the background, new tests 
are introduced, and the batteries finally selected for predicting mechanical 
ability as a unique tiait are heavily weighted with ‘intelligence’ This 
peculiar result seems traceable to failure to distinguish between the causes, 
or factors, which determine the test scores (the traits one seeks to isolate) 
and the^ scores themselves 

S Misunderstanding of the Tiao-factor Theory. This brings us to the 
most serious error—the misunderstanding of the ciitcnon which does 
make this important distinction and which was long ago formulated by Fro- 
jfessor Spearman Our first Inkling of this confusion is an historical error 
It is stated that the theory of two factors was not definitely advanced until 
1914, whereas in fact it was formulated ten years earlier (3, p 284). 
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flard upon this follows a misstatement of the theory itself "The general 
principle,” we are told, "is simple enough If the correlations between the 
tests are zero, or very low, the capacities tested ace independent and specific, 
if the correlations are veiy high a general factor has been at -work” This 
bears a dangeioua similarity to the authors' own 'ciitenon,' but with 
‘capacities’ and 'factors’ substituted for ‘unique tiaits' Was ever a ‘simple’ 
principle so entirely miaunderatood? The merest acquaintance with Speai- 
man’s theory should suffice to show that it la not based on the absolute 
magnitudes of the correlations but on then ratios to one another 

6 AUempUd Appltcaiion of the Tiuo-Taclor Theory When the authors 
attempt to teat their own data by this wiongly conceived criteiion they sink 
yet deeper into the mire They object that the intcr-columnar correlations 
do not average the 100 required by the theory But they have used a 
iTJong formula (4, p 82^ foimula 8), and under conditions where even the 
right one would not be applicable (4, p 56) Moreover, this inter-cokimnar 
form oi the cntcuon has long been obsolete, having been icplaced by the 
more convenient ‘tetiad*diSeience’ form (5, pp 138-HO) 

With the ‘inter-columrar’ ciitenon in mind, the authors find that eight 
of their measures could be nnanged to form seven hierarchies of four 
tests each. These are then shown to be perfect by tJie tetrad-difference 
criterion Hence they conclude that their mechanical ability batteries in¬ 
volve seven group factors Nowhere is it shown how far these correlational 
differences may result from differences in the degree of ‘intelligence’ in¬ 
volved in the various measures, nor how far to the intrusion of non-cogni- 
tive influences arising out of environment—espccinlly in such measuies as 
academic grades, information, quality of work done in the shops, and 
mechanical operations (recorded as having been done about the house) 
All of these play a largo part in the Minnesota measures 

7 Relaftofi to the Reviewer's Own Finding An examination of the data in 
relation to the reviewer’s own woik on mechanical aptitude must be re¬ 
served for a later paper It may be said, however, that the piesence of 
a 'mechanical' factor in certain portions of the Minnesota data would 
accord with his own findings (1), long since published. He, however, was 
obliged to relinquish the assembling type of tost (on which the Minnesota 
authors largely rely) and devise special cognitive tests Moreover, In a 
subsequent research soon to be published he finds that the manipulative 
aspect of assembling work involves an ability not to be confused with the 
’mechanical’ factoi which he found to underlie the inventive aspect stressed 
by his tests. Such distinctions do not enter into the Minnesota batteries, 
which probably include these and many other factors. Neither could the 
doctrine of unique traits as described by these authors lead to fundamental 
distinctions of this kind 

To discuss this doctrine would carry us beyond the scope of the present 
article. It must sufiice to say that, from the vague account given, their 
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'unique traits’ appear to be not psychological entitiea, but mathemntlc 1 
quantities (the nieasurea or test scores) from which something else (hiima^ 
endeavois or social reactions) may be predicted (2, p 245, footnote) If 
attempt to mtciput them psychologically, it is difficult to see how they 
differ from the 'factors’ of Professor Spearman and his pupds, except that 
the important distinction between the whole test score and that part of It 
determined by the factor is entirely disregarded Nowhere in the research 
IS any proof given of the existence of a 'unique trait’ in the only intelligible 
sense of this term, namely, a quality of mind which functions as a unitary 
whole and in complete Independence of other mental qualities. And no¬ 
where 18 there any attempt at a psychological analysis of such a trait 
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A LIFE-SIZE ALLEY MAZE FOR CHILDREN 
F Davj3 and M Batalla^ 

This note is for the purpose o£ desciibing a life-size alley-type maze 
which was erected in 1930 on the giounds of the University of California 
Institute of Child Welfare 

Cojiitruclioii of the Maze Within a fenced enclosuie of approximately 
400 square feet, a wooden platform was constructed, measuring 16' by 16' 
This was pivoted at the center upon a length of non pipe, which was 

screwed into a steel plate and set rn concrete The pivot constiuctian was 
intended to permit the maze, when set up on the platfoim, to be rotated 
and placed in a new orientation, without dismantling it, the purpose of 

rotation is to control orientational cues which may be present m the 

environment and which may influence the learning of certain types of mazes 
Removable wooden supports, at each of the four corners, maintain the 
platform in a level position, npprO'<rimatcty one foot above the gioimd 

The walls of the maze were made of tongue and groove redwood, and 
VTcre constructed in sections, each section being 3' wide and 4*/$' high The 
sections were joined by fitting them into grooves in the sides of pine posts, 
each 4-"x4"x4j4'. When the walls wcie completely assembled stiuctural 
rigidity of the whole maze was obtained by fastening lengths of pine to 

the tops of the posts, these pine strips, running the full length and width 

of the maze, weie held in place by iion rods. Thus the constiuction peimits 
of speedy assembling and disassembling of the maze units whenever it is 
desired to change the pattern for diffeieiit experiments, or to clear the plat¬ 
form for othei uses 

The doors were made of tongue and groove white pine, measuring 
2j4x4j4', and were hinged at top and bottom with spring hinges (see 
Figure 2) When the doors are pushed open, the springs leturn them to 
the closed position They are prevented from swinging beyond this closed 
position by stops extending the full length of the post In addition to acting 
as blocks when the doors swung back, these stops also sejve to hold the 
closed doors in the pioper position to permit the solenoid lock mechanisms 
to work reliably When unlocked, the doors could be opened from the 
outside by pulling on h.indles attached to them for that purpose 

Boor-Locking Mechanisms Locks for the doors were made as follows 

^Acknowledgments are due to Piofessor Harold E Jones for guidance 
in the planning and construction of the maze 
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FIGURE I 

Plah View or Maze 


1 Solenoids were consUucied and were sunk into the posts opposite the 
closed doors nt approximately 60-degrec angles 
2. In line with the solenoids brass cylinders in diameter and l" 
long were sunk in holes bored m the door edges opposite the posts 

3 A soft iron bolt, m diameter and 354“ long, is diawn up into the 
solenoid when the circuit is closed for a given door, thus unlocking the 
door. When the same connection is broken, the bolt slides back through 
gravity into a brass cylinder in the door, locking the door once more until 
the current is again turned on at (he experimcntcr'a switch (Sec Figures 
2 and 3.) 

Figure 4- shows how the solenoid locks are connected with the switch- 
board controls, the latter being located on a balcony overlooking the maze 
It also shows the buzzer connections, by means of which the experimenter 
is able to communicate with an assistont who starts the child in the maze, 
In accordance with codified signals. 

Maze Plan The maze pattern used in our first series of experiments is 
illustrated in Figure 1. It is similar in its general plan to the "final common 
path" maze suggested by Tolman for use with rots, and first used by 
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WiRiNO Diagram tor Electric Control of Doors in Maze 

Hsiao (1) in his study, “An Experimental Study of Rats’ Behavior Within 
a Spatial Complex.” 

The maze illustrated presents three possible routes from entrance to exit 
The first route, Rl, leads to the exit via doors marked D1 and Dc The sec¬ 
ond route, R2, goes from the entrance door straight ahead down the iight- 
hand alley to D2, and then out through Dc It will be noted that R1 and R2 
both lead into a final common path, with a common door, Dc, opening out 
from this common alley and leading to the exit The third route, R3, is 
longei than either R1 or R2, and leads to the exit directly through a door 
of its own, D3, not through Dc It differs further fiom the other two routes 
in that It has two blind alleys, B1 and li2 (The curtains indicated in the 
diagram were strips of blue denim hung from post to post wheicver there 
was neither door nor partition Their purpose was to limit the child’s 
visual inspection of the ma/e ) 

Records From his position behind a screen in an elevated balcony, the 
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txperimenter is able (unseen by the child) not merely to control the maze 
pathways but also to record in code a detailed account of the alleys entered, 
of retracing, and of individual differences in method and attitude, as 
shown in exploratory tendcnciea, active tiial and error, perseveration, 
hesitant or tentative bchavioi, etc Time is also taken by stop-watch, and 
on special occasions moving pictuie records hare been obtained, piesenting 
a bird's-eye view of characteristic behavior patterns in the maze The 
assistant who brings the child to the maze gives the necessary verbal In¬ 
structions and starts him according to signal This assistant is unable to 
sec the child after the maze has been entered, but vocalizations can be 
heard and recorded; an account is also taken of relevant features of the 
child’s behavior before and after running the maze 

Merits and Defects of the Ltfe-Stxe Ma%e Two minor difficulties were 
encountered in the operation of the maze itself The technique of switch¬ 
board operation, In unlocking and locking the doors, requires a degree of 
alertness In the operator first, to acc that the right door la unlocked before 
the child attempts to open it, and, secondly, to make sure that the con¬ 
nection 18 not "broken" too soon after the child has passed through the door, 
since if the circuit has been reopened befoie the door hns closed Brmly in 
position the bolt will fall to the floor of the maze and will hove to be re¬ 
placed manually before the experiment can continue Very little practice, 
however, suffices to assure the degree of skill necessary to prevent such 
mishaps An improvement in the wiring would consist in the introduction 
of an additional circuit for each door, which would maintain an automatic 
clutch of the solenoid as long ai the door is open. The other difficulty re¬ 
ferred to has to do with the current supply for the solenoids We used a 
six-yolt storage battery, which was satisfactory as long as it waa kept 
fully charged, the drain upon it was sulficiently great to necessitate re¬ 
charging about once every four days Line current, with a step-down 
transformer, would be a moic satisfactory source of supply if it were 
readily available 

Because of the demountable unit constiuction of the maze, a muItiple-T 
or other type of maze c.in in a lelatively short period be substituted for 
the pattern above described Pei haps the chief merit of a life-size maze, 
for the study of children’s learning, is that to a ceitain degiee at least 
such a situation is self-motivniing The maze is an object of interest to 
all the children, and they vie with one another for the opportunity to enter 
It. A year’s experience indicates that this equipment piovides a flexible 
and effective method of studying the maze behavior of children between 
the ages of two and eight years 

Rbfsrencb 

1 IIsiAO, H. H An experimental study of latV behavior within a spatial 
complex Vjiiv Cahf Pnbl Psychol, 1929, 4, No 4, S7-70 
Institute of Child JV elf ate 
University of California 
Berkeley, California 
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THE CHILD IN THE THIRD DECADE 
A Revieio 

The Editor of the International Univcisity Senes in Psychology has con¬ 
ceived and called into being some amazingly usefql compendia, of which 
the present volume^ is the most iccent. Like most of its piedecessors m 
the senes—particularly Psychologies of 1925, The Foiindattans of Expen- 
mental Psychology, and Psychologies of 1930 —it is sure to find almost at 
once a place on the active shelf of every psychologist whose inteiests and 
understanding extend beyond the boidcis of his research specialty Not 
alone as a documented "handbook” foi icady consultation, but as a book 
to be read pondeiingly, to define frontiets of knowledge, and to point to 
unexplored areas, the volume la a major contribution It is to be hoped 
that withm five years at the most another similar handbook may take its 
place beside this one, that, in fact, a series may be projected which will re¬ 
cord and consolidate at regular inteivals the gains made in the lapidly 
moving field of child psycliology 

Twenty-two authors have undcitaken the task of compiling a volume 
"treating the entire field of child psychology which could be useful to stu¬ 
dents already acquainted with psychology and already expert m child psy¬ 
chology” The wo^k has been so divided that each author summaiized n 
zone in which one of Ins major leseaich interests has lam—thus, for ex¬ 
ample, Gesell on "The Developmental Psychology of Twins,” Peterson on 
"Learning,” C. Buhler on "Social Bchavioi,” Goodenough on "Children’s 
Drawings,” Tettnan on “Gifted Children,” etc 

In general, the contributions are written in a heavy, condensed hand¬ 
book style, which is perhaps unavoidable when a great store of informa¬ 
tion IS to be assembled without exorbitant use of space Practice differs 


^Murchison, C, [Ed] A Handbook of Child Psychology Worcester. 
Clark Univ Press, London. Oxford Univ Press, 1931 Pp xii-1-711 $5 00 
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greatly among the autliora with respect to their piesentacion and interpre¬ 
tation of data Some give conclusions supported only by names and refer¬ 
ence numbera, others give comprehensive suniraaries of data, bnt very little 
interpretation, still others give facts and interpret them also, and one or 
two concern themselves only with the applied field Fianzen used to say 
that there ought to be a law against presenting anything in published re¬ 
search reports etcept tininterpieted statistical data Some of the Hand¬ 
book chapters appeal to have been written from such a slant and some have 
not been, the former give the impicssioji of greater acjentific accuracy, 
blit the latter are the most interesting. 

The authors differ, also, in the thoroughness with which they have 
combed their fields A few fiankly present condensed accounts of their 
original work rather than summines of studies in which their own work 
may constitute a link. Examples are Isaacs, whose chapter tells of a 
three-jear experiment with "an environment optimal for mental growth," 
and Piaget, whose original approach to the child’s conceptions of realism, 
animism, and aiti/iciahsm provides material for one of the most interesting 
chapters in the entiie book Many authors, on the other hand, give sum¬ 
maries which the reviewei believes to be exhaustive for nt least the most 
significant experimental contributions From SO to 150 citations arc not un¬ 
usual in such chapteis A few "summaij" chapters, however, show evi¬ 
dence of haste in compilation, and leave impressions with the reader which 
arc incomplete, because rmportanC studies, particularly of the past two or 
three years, aie left out, or because significant aspects of the special fields 
are not consideied at all 


I'ypfs or CowTRiBimov 

In addition to the few contiibutions which give in abbreviated form the 
results of the authors’ own researches, the chapters seem to group them¬ 
selves in several other clearly defined classes First, there arc the ones 
which present piimarily paints of vievo, discussions of problems, methods 
of work, and the proper provinces of child psychology, or "best" judg¬ 
ments as to correct child training We may next distinguish the chapters 
built about a definite held of child behavioi or child activity—social de¬ 
velopment, learning, dream life, language, play life, etc To this division 
the largest single group of contributions belong Again, we may consider 
together the chapters which are concerned with certain important cate¬ 
gories of childhood—c g, the gifted child, the feebleminded child, the eidetic 
child, the primitive child Finally, we may gioup the few chapters which 
are concerned chicfiy with the forces mniieocing child development 

While the divisions necessarily overlap somewhat in their content, they 
are sharply differentiated in their organization of material It is a stimu¬ 
lating experience for the leadci to do his thinking now in terms of the 
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special inodes of child behavioT, now m terms of special hinds of children 
with all the complexities which make up their total peisonalities, now in 
teims of the natural and artifiaal influences whicli modify the human or¬ 
ganism for better or for woise 

Chapters PresehthxO Points op View 

John E Andeison opens the volume with a chaptei entitled "The Methods 
of Child Psychology.” Analyzing the field of child psychology in teirns of 
the scientific method, he traces the development of view points and tech¬ 
niques from the time of Plato thiough the vigorous speculations of Rous¬ 
seau and Locke, the halcyon days of baby diaries, the deluge of question¬ 
naires of which Stanley Hall was the inspiration, into the present era of 
measurement and experiment. Discussing contemporary trends In child psy¬ 
chology, the author distinguishes aix useful sources of material, and twelve 
methods of approach An inteiestlng discrimination is made by him be¬ 
tween those dubious questconnaires asking ioi expiessions of opinion, and 
questionnaiies asking foi recoids of fact The section on "control by sta¬ 
tistical devices" (the last of the twelve methods of appioach) is not alto¬ 
gether sound, paiticularly in its consideiation of the partial correlation 
technique The chapter ends with a veiy quotable generalization "Scien¬ 
tific sin consists not so much in the use of a particular method as In the 
failure to use a moie adequa.te method for the problem in hand when such 
a method is available” 

"Psychoanalysis of the Child,” by Anna Fieud, makes the modest claim 
that "Psychoanalysis does not permit itaelf to be ranged with other con¬ 
ceptions’ it refuses to be put on an equal basis with them Instead of 
taking Its place beside the others, it usurps the function of vrnting the entue 
textbook of child psychology on the basis of its own discoveiics” Excusing 
herself from giving research results because of lack of space, the author 
sketches the child's sexual (emotional) development fiom infancy through 
puberty as viewed by the psychoanalytic school The chaptei, highly con¬ 
densed and lacking illustrative material, will probably be nil but unin¬ 
telligible even to well-trained psychologists, with the exception of those 
who are already steeped m the largon of psychoanalytic literature 

Helen T, Woolley’s chapter, "Eating, Sleeping, and Elimination,” is in¬ 
cluded by the reviewer under "points of view," even though the title sug¬ 
gests grouping it with “fields of child behavior,” because the point of view 
of the parental education specialist is the dominant note While it is tiue 
that several research studies upon eating, sleeping, and elimination are 
mentioned, this is incidental to the manifest purpose of the chapter—to pro¬ 
vide a manual of child teaming in thiee important sets of habits Since 
there is probably no aspect of child psychology so thoroughly explored as 
to provide a completely validated groundwork for pedagogy, it is usually 
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necessary in formulating a plan of training to resort to enlightened judg¬ 
ment and to practical common sense in the areas where lesearch Indi¬ 
cates no clear line of action. Tina Profesaoi Woolley does admirably 
When even the “authorities” fail her, she is nearly always able to bring 
up some pat and convincing illustration from her own experience as a 
mother. But some authorities might question hei dictum that "the child 
should go to sleep in the same room, in the same bed, dressed in the same 
clothes, and put to bed by the same person every time he is started upon 
a night’s sleep or nnp,” What price motherhood!—what risk, indeed, of 
establishing some of the infantile fixations which the psychoanalysts and 
bcliavionsts alike decry I 

CHAPrcRS Presenting ORroiNAL Rfsearch 

There are only two chapters which fall distinctly under this heading and 
which, therefore, piesent but a segment of a field instead of a broad sur¬ 
vey Many readers may agree with the reviewer in voting these two 
chapters the most interesting in the entire book—"The Experimental Con¬ 
struction of an Environment Optimal for Mental Growth,” by Susan Isaacs, 
and "Children's Philosophies,” by Piaget. The fiist of these gives a fasci¬ 
nating and detailed account of an experimental “progressive” school con¬ 
ducted for three years by the author in England The second describes 
some of the author's experiments upon children’s conceptual thinking, par¬ 
ticularly (he development of the child’s conceptions of realism, animism, and 
artificialism Valuable though the two contributions are, it is questionable 
whether the appiopriate place for them is in a reference handbook. More 
might have been gained by devoting the space to one or two of the fields 
in which the handbook is admittedly incomplete 

Chai'Ters Presbntind Fields of Child Behavior 

It is in this group of chapters that most of the surveys are almost en¬ 
cyclopedic in orgnni?at‘ion and m thoroughness 

Beth L. Wellman ("Physical Growth and Motor Development and their 
Relation to Mental Development in Children") presents a T6sum6 of ex¬ 
perimental work upon growth by age and sex of physical and motor traits f 
then permutes mentfil, physical, and motor development into the three pos¬ 
sible combinations of each with each and summarives the data bearing upon 
their intei relationships. Little interpretation of the significance of the ma¬ 
terial is given—much of the chapter, in fact, would not suffer if thrown into 
a senes of tables with brief explanatory legends 

Dorothea McCarthy ("Language Development") is concerned chiefly with 
the development of language m the preschool child, since the early ages 
represent the period of moat rapid development, and the noimai child past 
five is already using all parts of speech, all inflections, and all sentence 
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forms Beginning with prelinguistic utterances, the author traces the de¬ 
velopmental stages of speech, and then gives well-documented accounts of 
the growth of vocabulary, the development of the sentence, the functions 
of language, and the relation of language development to other factois 
such as socio-economic status, twinship^ intelligence, nnd age of associates 
Speech pathology is not considered in this cliaptex A valuable feature is 
a brief section outlining the directions which further lesearch may most 
profitably take 

In a chaptei on "Learning in Children,” Peterson’s method has been to 
single out a few lepresentative reseaich studies to summarize in elaborate 
detail, referring to supporting or conflicting studies only by author’s name 
or very briefly with respect to results. A wide variety of learning prob¬ 
lems are discussed, infant coordinations, matuiity versus training, acqui¬ 
sition of skill in young childicn, effects of learning conditions, transference, 
and VQ1I0U8 types of learning—associative learning, lational learning, etc, 
Stiange to say, almost nothing is piescnted upon the possibilities and limi¬ 
tations of tiaining m relation to mental endowment, a field in which much 
crucial experimental work has been done duiing the past five or six years 

Charlotte Buhler's chaptei on “The Social Behavior of the Child” is ex¬ 
ceptional for its orderly ariangement, thoroughness, and clarity It is also 
one of the few chapters to cover its field systemfitically both fiom the 
longitudinal view of successive developmental stages and the cross-section 
view of individual differences Noimative studies from infancy to pubeity 
are presented, and so skillfully iotegiated that a well-rounded picture 
emerges of the normal child's social development—his growing interest In 
group piny, Ins responses to various types of social situations, his early and 
later periods of negativism, his readjustment of social values at adolescence. 
Various social types of children are also well desciibed Some question 
remains m the mind of the reviewer as to the soundness of the author’s 
distinction between problem children whose behavior is exaggerated and 
those whose behavior deviates. The chapter ends with an excellent sum¬ 
mary of expciimental data upon the relation of social behavior to life 
situations such as family constellations, institutional care, step and foster 
relationships, and the social milieu 

Vernon Jones, in his chapter on “Children’s Morals,” contrasts moral 
development with intellectual development, the fiist i effecting "right or 
wrong motives or right or wrong senses of values,” and die second involv¬ 
ing "responses which, on the basis of existing knowledge, may be pro¬ 
nounced to be successes or failures” He proceeds to a discussion of indi¬ 
vidual differences represented in continuous distributions of such traits as 
honesty, cooperation, generosity, persistence, self-contiol, etc, describes the 
test, rating, clinical and social criteria by which such traits aie measured, 
and presents six pages of tabulated data regarding character tests now 
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avajlablc Data on the infiuence of various factois upon moial develop¬ 
ment me then summarized—nature factors including intelligence, age, se'c, 
race, and "native tendencies to action,” and nurtuie factois including home, 
associates, Sunday School, day school, and recreational activities These 
sections provide an exceedingly fine digest of recent reseaich results, yet 
there arc certain regrctable omissions In the section on age, for example, 
test lesults showing little effect of ago are cited, but the sinking facts re¬ 
garding age trends m the incidence of juvenile delinquency nie not men¬ 
tioned In n section on inheritance no mention is made of Lange's ar¬ 
resting study of criminality in fraternal and identical twins, although that 
study, with the one of May and Hnitshornc on deception in siblings reared 
m orphanages, gives us almost the only crucial evidence we have upon 
the heredity of moral tendencies. The May and Hoitshorne sibling study 
is cited, but the essential fact that these sibling pans weie reared in or¬ 
phanages is not mentioned The chaptei ends with an excellent discussion 
of learning experiments in the field of moral behavior. 

The chapter on "Children’s Drawings" by Florence L. Goodenough rep¬ 
resents a rernarlcably line intcgiation of experunentn! work and interpreta¬ 
tion. With facile fnmiliauty the niithoi gathcis up the material of past 
decades, linking it to (he most lecent contributions She also draws more 
liberally upon foicign data than do many of the Ameican contributois to 
the //mid/'oo/’. That the drawings of young childien aie a universal lan¬ 
guage for the expression of ideas rathei than for aesthetic expression is the 
author’s well-supported contention The growth of perception in children 
18 ilhiminsted by the fact that the developmental stages in representative 
drawing are the same for children of all races 
“Cluldrcn’s Plays, Games, and Amusements,’’ by Helen Marshall, opens 
with a brief discussion of play as a biological tendency Classic compila 
tiona of plays and games aic cited which reveal (he piny-lifc of childhood 
to “be strikingly independent of temporal or racial baniera," Sections follow 
which considei the influence of age, sex, intelligence, environment, and 
race upon play. A page devoted to the topic “Playgioijiids and Organized 
Kccreation" lists the oigantzed facilities provided by cities, and comments 
on the paucity of opportunities in iiiial communities The chaptci as a 
whole deals almost exclusively with children's games, and little, if at all, 
with the wider aspects of children’s plays and amusements Leisure time 
activities such as leading, constiucting, collecting, etc, aie not considcied 
Kimmins' contribution on "Childien's Dicams" is in the mam a sum- 
maiy of his own data collected m the londoti schools, and would have been 
classed by the rcviewei in the group of "oiiginal” chapters were it not for 
the informing brief supplementary reviews of theories of the nature of the 
dream and day-dream, the child’s conception of the dieam, and dream 
control Taking the view that the dreams of normal children "let in a flood 
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of liglit as to the temperament and mental make-up of the child,” the 
author proceeds to classify dream types according to their noimal appear¬ 
ance among children of the two sexes at various ages. Interesting sections 
follow upon the dreams of childien in industrial schools, and of childien 
who are deaf oi blind, 

“Special Gifts and Special Deficiencies” which aie lelatively uncorre¬ 
lated with 01 general iritclligence, are discussed by Leta S Holling- 
woitli Evidence is presented for the independence of muacial, drawing 
and mechanical abilities Achievement in such school subjects as leading, 
spelling, or aritlimetic, while usually found to be closely in line with ‘‘g,'’ 
occasionally lags so far behind ‘V’ that speaal remedial methods become 
necessary Ability to lead and govein people is conceived ns n combina¬ 
tion of physical and tcmpeiamental traits with intelligence in an “optimum 
section of the curve for g'‘ 

This chapter, one of the briefest in the entile volume, does little more 
than hit the high spots of a fascinating field of child psychology. Precise 
data rcgaicling the inter-relationships of geneial and special abilities me 
not summarized at all, the developmental aspects of special abilities arc 
sdarccly touched upon, and recent expeiimental work leading toward theo¬ 
retical interpretations (sucli as the relationship of lateral dominance to 
reading deficiency) is ignoied The question may be raised ns to whether 
the Editor's suggestions to contcibutora were sufficiently definite and clear, 
for the chapter gives the impiession that the author felt an unnecessary 
pressure to select and condense 

The Psychology or Children op Certain Typical Groups 

If all the fields of child psychology had been coveied by Handbook con¬ 
tributions, and if all the authois had provided exhaustive suiveys of these 
fields, It 18 fair to say that the chapters on child types would repiesent 
chiefly a reclassification of data alieady summarized As the chapters 
actually appear, howcvei, there is comparatively little overlapping between 
those grouped under the present heading and those previously levlewed The 
summaries of the special fields deal for the most part with the normative, 
developmental aspects of the field Among the sections which consider 
individual variations also, only a very few piesent with any dcgice of 
completeness the relation of such variations to the child's status in other 
important respects, such as intelligence The five chapters here classified) 
therefore, which include discussions of the gifted child and the feebleminded 
child, contribute material which is largely unique 

Terman’s chapter on “The Gifted Child” discusses those children who 
fall m approximately the top half of one per «:nt in intelligence Facta 
are summarized regarding then physical, mtellectiial, and personality traits, 
social origin, scholastic achievement, educational needs, and longitudinal 
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development over a pciiocl of years The author emphasizes the fact that 
wide deviations from the centra) tendencies in all aspects of development 
are to be found among individual cases of gtfted childten 
Despite the fact that hia material is more highly condensed than that of 
the majority of the Handbook chapters, Terman’s presentation is extremely 
readable This is partly because he largely dispenses with citations and 
summaries of specific data, weaving instead a skillfully integrated narra¬ 
tive discourse The leader probably gets more from a fiist reading of such 
0 chapter than from a summary ot the more usual kind, although the 
method limits the usefulness of the contiibiition ns rcfeience material 
In a chapter on ''Feeblemindedness,” Pintner gives a compiehensivc, wcll- 
documented review which includes the history of scientific study of the 
feebleminded, the incidence of feeblemindedness in the geneial population, 
clinical types, mental and physical charactciistics, causes, and the care 
and control of the feebleminded A valuable feature of this chapter is a 
one-page summary which concludes it. An omission which the reader is 
likely to regret is a discussion of the personality tiaits of the feebleminded, 
and particularly of the relationship of feeblemindedness to delinquency 
Kluver contributes a chaptei on “The Eidetic Child.” His presentation 
la extremely technical It consists in large part of critical comments upon 
methods and conclusions to which he refers in terms so sketchy as to con¬ 
note little meaning ioi the reader not thoroughly conversant with the oiigi- 
nal fiources 

Margaret Mead, who never fails to provoke thought, approaches her 
chapter on “The Primitive Chrld” in a manner unique from that of any 
other Handbook contribution The major portion of the chapter consists of 
n discussion of research problems important to the entire field of child psy¬ 
chology, whose solutions appear possible through data obtainable from a 
study of children in primitive societies Such datn as have already been 
secured (much by the author of the chapter) arc grouped according to the 
problems which they suggest and illuminate—a form of organization which 
demands a paiticulnily high ordei of selective and relational thinking. 
Studies of the effect of weaning, sleep habits, and demonstrative affection; 
studies of the fixation of emotional responses, studies of the dcvelopnient 
of language and thought, of musical and artistic capacities—these are only 
a few of the excellent problems proposed by Dr Mead One difficulty, 
howcvei, which the author largely ignores in this chapter, as wdi as m lici 
past publications of ougina) research, is that of probable native differences 
between the members of different primitive groups. Not always is it safe 
to attribute difierences in child development to differences in social culture 
“The Developmental Psychology of Twins" by Gesell opens with a bio¬ 
logical orientation, and then proceeds to sections on behavior correspond¬ 
ence, handedness, psycliopothological conespondence, including Mongolism 
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and insanity, atudiea using “cn-twin control,” psychometric studies of twin 
groups, and the natiire-nuiture problem in relation to twin Correspondence. 
The arrangement and sequence of material is unsystematic, and critical 
evaluation of the statistical studies of twma is not'attempted The chap¬ 
ter, ncvcithelcss, contains enough well-siimmaijzcd information to constitute 
a very useful contribution 

Forces Influencinc Child Development 

The chapteis falling clearly under this heading are only thiee in number. 
Many will wish that more space had been devoted to such material, for it 
hears tUe same lelation to de&cciptive child psychology that astiophyaics 
bears to a celestial atlas While many of the Handbook chapteis reviewed 
in other divisions contain sections which discuss the relation of a certain 
aspect of child development to vaiions determining factors, few aic as 
thorough on this point as the impoitance of the subject deseivcs 

Mary C Jones wines a chaptci on “The Conditioning of Chilrlien's Emo¬ 
tions” With editorial comments interspersed, she summniizcs the available 
studies on conditioning, re-conditioning, and unconclitioning, and discusses 
the problems concerned with the gencialization of responses, intensity of 
stimuli, and substitution potentiality The point of view of the author is 
cautious, and does not cmbiacc the startling infeicnccs often diawti from 
such data as she reviews by those who go m for Uehavioiism as a cult 

Lewin's chapter on ^'Environmental Poices in Cliild Behavior and De¬ 
velopment” is disappointing foi what it leaves out, though stimulating for 
what It puts in The discouise is chiefly theoretical, though illustrated by 
citations from experimental research The cntiie chapter is really an 
elaboration of the fact that “dynamic” environment has a differential effect 
depending on the momentary condition of the individual Little attention 
18 given to the many recent statistical studies of the effect of nurture upon 
intelligence and achievement, the author taking the questionable view that 
“the concepts of the average child and of the average situation are ab¬ 
stractions that have no utility whatever for the investigation of dynamics” 

In a chapter on “Order of Birth in Relation to the Development of the 
Child,” H, E Jones summarues the available information regarding birth 
order in relation to intelltgence, language, emotions, and delinquency The 
evidence is conflicting, and in general the effects arc rather sliglit in so far 
as statistical stiulies are able to show An important contribution of the 
chapter consists of a thorough, critical discussion of the snares which beset 
the worker in tins held, Many of the discrepancies iii published results can 
be accounted for by vauous disturbing factors such as incompleteDcss of 
families, effect of mother’s age, varying sex ratio, differential mortality, 
and changing birth-rate 

In conclusion, the reviewer would characterize the book as an immensely 
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valuable source of up-to-date information The chapteis are uneven in 
quality, although the prevailing level of excellence is high. Few, if any, 
of the chapters are so compichensive that a person contemplating a re¬ 
search pioblem would be safe in accepting their bibliographies without fur¬ 
ther exploration of the fields lepresented, though most of the chapters do 
succeed in giving a picture that is full and infoiming 

In the Preface the Editor admits the difficulty 6f determining the limits 
to be covered m the Handbook, and mentions particularly the omission of 
a treatment of the delinquent child In the judgment of the reviewer this 
omission is to be regretted, since the control pf delinquency is one of the 
major pioblems confionted by child psychologists in the clinical field 
Among othei fields which aie treated inadequately, and which future 
Handbooks may find space to include, aie / 

Development of sensation and perception 
Sensory defects {the blind child, the deaf child) 

Native tendencies to action / 

Heiedity and enviionment as determlineis of individual difEetences 
Nervous and mental disorders (problem children) 

Interests ^ 

The rate and duration of mental /growth 


Barbara S Burks 


Inslitiite of Child fVelfaie 
Univcisiiy of Califonaa 
Berkeley, California 


Books Received 


Bbatley, B Achievement i^i the junior high school (Harvaid Sind 
Ednc, Vol 18) Cambn/lge, Mass Harvaid Univ Press, 1932. Pp 
xvi+92 $2 00 


Book, W F Economy and technique of learning Boston Heath, 1932. 

Pp x-h53+ $2 00 

Dockerav, F C General ^psychology New York Pientice-Hall, 1932. Pp 
xxii-hS81, $3 50 I 

Doil, E a, Phelps, W iVl, & Mclcher, R T Mental deficiency due to 
birth injuries New [York. Macmillan, 1932 Pp xvi-h289 $+50. 

Lueck, W R The antli/metical and algebraic disabilities of students pur¬ 
suing first year collelge physics Univ lonua Stud Sind Educ, 1932, 
8, No 1 (New Ser, No 236) Pp 48 

Luh, C \V Woid association in Chinese children Yenching Stud Psy¬ 
chol., 1932, No 1. P'p, 66 (English abs, pp 7 ) 

Miller, D. W An onciitation in educational psychology Boston Badgei 
1932 Pp 233 $2rto. 

Valentine, C W The reliability of examinations an equiry. London, 
Univ London PresSjj 1932 Pp 196 

Valentine, W L A psychology laboratory manual New York' Prentice- 
Hall, 1932 Pp V1+J385 $2 00 













$7 00 per volume OTTAP'TTTDT v December, 1932 

Single numbers $4 00 AK. l X Volume XLI, Number 2 

Two volumes per year 

Founded by G. Stanley Hall m 1891 

THE PEDAGOGICAL SEMINARY AND 

JOURNAL OF 

Genetic Psychology 

Child Behavior, Animal Behavior, 
and Comparative Psychology 


DECEMBER, 1932 

Otuque article est stiivi d’un r^ium^ eo francaia 
Jedam Aitlkel wlrd ^ Referat aul deutach lolgen 

THE EFFECT OF INACTIVITY PRODUCED BY COLD UPON 
LEARNING AND RETENTION IN THE COCKROACH, 
BLATELIA GERMANICA . 253 

By Waiter S Hunter 

THE PERSONAL EQUATION IN RATINGS I AN EXPERI¬ 
MENTAL DETERMINATION , 2fi7 

By HranERT S Conrad 

A ST'UDY OF CERTAIN SELECTIVE FACTORS INFLUENC¬ 
ING PREDICTION OF THE MENTAL STATUS OF 
ADOPTED CHILDREN, OR ADOPTED CHILDREN IN 
NATURE-NURTURE RESEARCH 29+ 

Bv Alice M Leahy 

A STUDY IN RATING TECHNIQUE WITH SPECIAL REFER¬ 
ENCE TO ACTIVITY IN PRESCHOOL CHILDREN S30 

I3y IIclbn Lois Koch and Helen Sirpit 

A FURTHER STUDY OF THE INITIAL MAZE BEHAVIOR 

OF RATS . 358 

By Wayne Dennis, R H Hlnnpman, and W B Varner 

THE INVENTIVE GENIUS OF THE CHILD . 369 

By Rosa Katz 

(oyer) 


Worceater, Maasachusetta 
Copyright, 1932, by Clark University 

Entered aa second-class matter August 3, 1897, at the post-office at Worcester, 
Mass, under Act of March 3, 1879 





THE IMAGINARY PLAYMATE A QUESTIONNAIRE STUDY 3 so 
By E B Hurlock and M Eurstein 

SOME EXPERIMENTS WITH KITTENS ON THE SIMPLE 

ALTERNATION PROBLEM . . 393 

By Audrey M Shuby 

LEARNING VERSUS SKILL IN RATS 40^ 

By Joseph G Yoshioka 

AGE AND SEX DIFFERENCES IN THE TOY-PREFERENCES 
OF YOUNG CHILDREN , 417 

By Haroid Benjamin 

FOOD PREFERENCES OF THE ALBINO RAT 430 

By II F, Harlow 

A CLINICAL STUDY OF THE APPLICATION OF MENTAL 
HYGIENE TO THE TREATMENT OF CHILDREN’S 
SCHOOL PROBLEMS ... 439 

By John Levy 

SHORT ARTICLES AND NOTES . 4C2 

Some New Bases for Interpretation of the IQ—Erratum (Beth 

Wellman) .... . . 462 

The Non-random CKaiactei of Initial Maze Behavioi—Erra¬ 
tum (Wayne Dennis and R H Henneman) 463 

Learning of a Petz'a Conure (R H Masuie) 463 

Gifted Children as High-School Lcadeis (Frank H, Finch and 

Herbert A Canoll) . . 476 

A Note on the Learning of Elevated M.i 2 cs by Rats (W D 

Commms) . . +81 

Identical Sensory Elements versus Functional Equivalents in 

Visual Tiansfei Reactions (Fred McKinnev) 483 

A Further Note on Size Preference of Albino Rati (Joseph 

G Yoshioka) 489 

Regarding the Law of Parsimony (Joseph W Nngge) +92 

BOOKS . +95 

S Ziickermaii, The Social life of Monkeys and Apes (0 L. 

Tinklepaugh) . . 495 

Books Received 497 



THE EFFECT OF INACTIVITY PRODUCED BY COLD 
UPON LEARNING AND RETENTION IN THE 
COCKROACH, BLATELLA GERMANICA 

Fioin the Psychological Lnboialoiies oj Clat k University 


Walter S Hunter 


Introduction 

The suggestion for the present expeiimcnc came fiom the work by 
Jenkins and Dallenb<ac!i (3) on the effect of inactivity due to sleep 
upon the letention of nonsense syllables. These investigatois, woik- 
ing by the method of recall, found that retention aftei 1, 2, 4, and 8 
hours of sleep was significantly bcttci than after conespondmg 
periods of noimal waking activities and fuithcrmore that tlieie was 
essentially no greatei loss in ictcntion after 8 hours than after 2 
houis of sleep These findings have been partially confirmed by 
Dahl (1) using the recognition method. In Dahl's work retention 
after periods of 4 and 8 houi’s sleep was better tlian .iftei similar 
peiiods of normal waking activities Foi 1- and 2-hour intcivals the 
reverse finding was secured Van Ormei (7), using tlie relearning 
method, also found tliat at 4 and 8 hours retention was better aftei 
interpolated sleep than after mtcipolatcd waking activities Ho 
found no diffcience between the two conditions for the 1-hour in- 
tcival but a possible difference m favor of the sleep interval for the 
2-houi penod These studies cleaily support the hypothesis, put 
foiward by Jenkins and Dallcnbach, that loss of retention is due to 
the activity which intervenes between learning and lelearnmg, an 
hypothesis which i elates the so-callcd phenomenon of forgetting to 
that of ictioactive inhibition Perhaps no one has ever tliought that 
sheei lapse of time was a factor in pioducing loss of retention, since 
lapse of tune only peimits various undcteimined factors to play theii 
roles, as the passage of time may permit the weather to wear away 
the locks The Jenkins-Dallcnbach experiment, howcvci, gives us 
some evidence of the role of specific factois in bringing about the 
dismtegiation of neuial cooidinations so that we need no longei say 
meiely that forgetting is lelated to time The evidence, howevei, 
docs not enable us to say that the neuial impulses set up bv mus¬ 
cular and glandular activities arc the only important factois at work, 
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Since during sleep the metabolic processes of the biain may well be 
diffeient fiom then condition during waking. 

The pioblein of the effect of inactivity upon retention is one well 
suited to the field of animal experimentation where studies of learn¬ 
ing and retention have already been made with leasonable success 
The piesent paper reports the results of an experiment upon cock- 
loachcs wheie inactivity was pioduced by means of low temperatures 
Other experiments under way m this laboratory aie using different 
animals and different forms of inactivity. It is not necessaiily to be 
expected that all forms of inactivity will have the same effect, oi lack 
of effect, upon retention, since the physiological accompaniments of 
the inactivity may well vaiy with the mode of producing the inactiv¬ 
ity Inactivity due to cold need not have the same relation to letcntion 
as inactivity due to sleep. Indeed, the present experinaents show very 
clearly that in the roach the learning and retention of a simple con¬ 
ditioned response are worse aftei a period of cold-mactivity than 
after a corresponding period during whicli the subject lemains in a 
dark room at noimal temperatuies. This, it may be said, is not the 
result anticipated. It was thought that almost peifect letention 
might be secured if the subject’s physiological processes could be held 
practically in quiescence during the period of lest interpolated be¬ 
tween leaining and relearning This expectation, however, was not 
fulfilled. 

Expeiimental studies on learning by the cockroach have been made 
by Syzmanski (4) and Turnei (5) These investigators trained the 
roach to avoid a dark compartment and remain in a lighted one. This 
was accomplished by shocking the animal whenever it entered the for¬ 
mer compartment When the subject refused to enter the dark 10 
times in succession learning was regarded as completed. [Turner (6) 
also found that the roach could learn an elevated maze having 6 ciils- 
de-sac] These expeiiments have shown clearly that the roach is well 
adapted to learning experiments, a result confirmed by the present 
experiment which utilizes with but little modification the methods 
of Syzmanski and Turner. 

Subjects, Apparatus, and Methods 

The subjects of the present expciiment, Blatella gennanica, some¬ 
times known as the croton bug, weie captured by setting traps in 
frequented places These traps were glass battery jars the inside 
upper portions of which had been thoroughly greased Roaches can 
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A Perspectivl Vipw of hie Training Apparatus, Showing the Bent Wirb 
Prod, 1 , and the Gi ass Tude and Piston, 2 , Used in 
Transporting the Subjects 

The Apparatus was walled on thice sides with glass, slightly greased on 
(he inside This enclosuie made the capture of any escaped roach certain 
(During the comae of the experiment do trained roach escaped alive to be 
recaiight in the traps and so to reenter the experiment in the role of an 
untrained subject ) 

get into but not out of such receptacles For this reason the jars 
also served as peimanent living quarters for those members of tlie 
colony who weie not isolated foi study Bread and water was a 
sufficient diet for the maintenance of the animals during the cxpei- 
imental period. Only roaches about 1.3 cm. long were utilized 
Gieat care was taken to insure the clioice of uninjuied subjects, inas¬ 
much as animals with broken antennae or injured legs were fairly 
common in t!ie colony No determination of sex was made, 

The paitvcular apparatus diagramed m Figure 1 was used only in 
the expeiiments where time inteivals of 5 and 8 houis respectively 
weie employed. Heie it seemed woithwhile to improve the pre¬ 
viously utilized apparatus by enlarging it slightly and by sloping 
the walls inward in order better to discourage any effoits of the roach 
to climb out The apparatus of Figure 1 was a 4-sided box, 9.5 ins 
long, 1 ll-16th ms wide at the top, 2 1-16th ms wide at the bottom, 
and 2^ ins high (inside measurements) The side walls were 
lined with glass which was coated with a very thm layer of giease 
(Cusco) A glass partition, 4 ms long and ms. high, divided 
the illuminated portion of the box into longitudinal alleys of equal 
width. This partition ended 1 m from the dark chamber and 2 ms 
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from the othci end of the apparatus A wooden top 2.5 ins. long 
covered and daikened one end of the apparatus Acioss the floor of 
this darkened end were strips of brass % in wide, constituting the 
punishment gull, which were connected with an inductonum and a 
single dry cell. The shock used was gieat enougli to produce a 
marked leaction from the loach, but It was barely supia-liminal to 
the dry human finger The grid was electiified only aftci tlie animal 
enteied the dark chambei. 

All illumination came fiom a single 200-watt blue bulb suspended 
23 ins above the floor of the appaiatiis and so ai ranged that the 
cntiance to the dark chamber was maikcd by a sharp shadow The 
temperature of tire expeilmental room, at a point about 1 foot above 
the apparatus, was kept between 26* and 28* C. by means of an 
electric heatei (The tcmpeiature of the cupboard in which the 
isolated animals weic kept was pcihaps 1* lower.) The loom tern* 
peratuie was read at the time of each test, and the refiigcrator tern- 
peratuie was read on a maximum-minimum thcimometci whenever 
a roach was put in or taken out. This latter temperature ranged 
fiom 3* to 6* C 

All conditions with the fiist experimental apparatus referred to 
above were the same as those just described except for the dimensions 
of the apparatus itself. In this case the daik chainbci was 2 ms 
long and the illuminated poition, 6 ins long The width of the 
box was 1J4 ins and the height, 2 ins. (inside measurements) This 
apparatus was also lined with glass and fitted with the same longi¬ 
tudinal paitition. Both apparatuses wcie painted inside, under the 
glass, with a flat black paint 

In addition to the experimental (tiaining) apparatus, theie was 
also a practice apparatus of approximately the same size as tliose used 
for tiaining, but lacking the longitudinal partition and the dark 
chamber This apparatus was used for adapting the roach to vaiious 
aspects of the experimental situation prior to the beginning of leguiar 
training 

The method of pioceduie in all expeiiments was as follows* (1) 
At a given hour on the first day a roach was taken from the colony in 
a small glass phial, carefully examined for physical injuiies, and tlicn 
placed in a small glass jar This jar xvas numbeied and always con¬ 
tained a small piece of bread soaked with watei. The jai and the 
roach were now placed in a dark cupboaid (2) On the second day 
at the same hour the roach was placed in the practice appaiatiis foi 10 
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mins and was then leturned to its jar and to the cupboard. During 
the piactice pciiod the subject was stimulated from time to time with 
the bent wiie prod, w.is tested for the strength of the shock, and in 
general became adapted to the expeiimental situation. (It will be 
lecalled that theie was no dark poition of tiie piacticc appaiatus ) 
(3) On the thud day at the same hour the loach was placed in the 
training appaiatus wheie it remained until learning was completed 
(fl) If the roach belonged to the normal gioup it was placed again 
in Its jar and jeturned to the cupboaid where it stayed until the 
time foi relearning arrived (A) If the subject belonged to Experi¬ 
mental Group 1 It was placed m a small, numbeied glass phial, whicli 
was closed at the top with thin cloth, and was placed m the rcfiigei- 
atoi At tlie close of the allotted time m tlie cold it was again 
transfeiied to its individual jar and placed in tlic cupboaid for ic- 
covery until the time for iclearning airived (c) Ro.iches belonging 
to Experimental Gioup 2 received a different treatment on the thud 
day. At the appiopiiate houi, without any training, each was placed 
in a glass phial and put in the refiigerator for the required time 
After tins time had elapsed the roach was letuinecl to its jar and put 
in the cupboard for iccoveiy until the hour for its original learning 
test arrived 

Great pains were taken to control the time inteivals involved in 
the expeiiment. For example, a loach completed its learning at 9 10 
AM. Not ovei one minute was required to transfer it to the cold 
At 1.10 p.M It was removed from the cold and was credited with 
4 horns' exposure to tlie low tempeiaturc. At 2 10 p m it was back 
in the appaiatus leady for rclcainmg No vaiiation gieater than 
2 mins occuired in this schedule 

Before the tiaining experiment began each roach had been accus¬ 
tomed to the geneial experimental situation by means of 10 mins 
spent in the practice apparatus (The expennaenter himself had 
become highly skilled thiough training moic than 75 animals m pre¬ 
liminary woik before the legulai expeiiments began ) When the 
roach was placed in the experimental apparatus ii usually lan at once 
into the daikened end whcie it received a shock which caused it to run 
back into the lighted portion. If the loach did not now of its own ac¬ 
cord lun toward the dark, it was gently touched with the bent wiie 
prod and forced to go at least as far as the end of the glass paitition 
Whenever the animal went so f.u as this, but turned back without 
entering the dark, it was credited with one correct lesponse Fre- 
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quently a subject would stop at the cntiance to the dark and remain 
quiet. If It did not move aftei a short pause, it was touched gently, 
whereupon it either entered the daik. or letuincd to the other end of 
the box. Mastery of the pioblem was set at 9 correct responses in 
10 successive trials. (The total trials required for learning, as given 
in the section on results, do not include these last 10 tiials. How- 
evei, whcic the total shocks for learning are recoided, nil shocks 
received aie included This lesults uniformly m counting one shock 
after the criteiion of leaining has been attained ) 

Great caie was taken not to excite the loacii m transfciiing it to 
01 from the apparatus As an aid to this end the loach was trans- 
fericd in a glass tube which contained a loosely fitting plunger. The 
movement of the plungei bi ought the animal quietly out of the tube 
and either into its jar or into the apparatus. To pick up the subject 
the tube was brought near or over the animal, wlio usually ran 
promptly inside 

The following expeiimental program was earned ouf 
I. Leaining followed by relearning aftci 1 hr.; all temperatures 
normal; 30 subjects 

II Learning followed by rcleaining after 3 hrs 

{a) Contiol Group, normal temperatures, 40 subjects 
{b) Expeiimental Group 1 Leaining at normal tempera¬ 
ture, 2 hrs in cold, 1 hr recovery at normal tem¬ 
perature; relearning at normal temperature, 40 
subjects. 

(e) Experiment! Group 2 Two hours in cold ; 1 hr. re¬ 
covery at normal temperature, learning at noimal 
temperature; 40 subjects 
IIL Leaining followed by relearning after 5 hrs 

The same subgioups as in Experiment II, one hour being 
given in recovery, 40 subjects in each group. 

IV Learning followed by relearning after 8 hrs. 

The same subgroups as before. The two experimental 
groups were each given 4 hrs of cold and 4 hrs for 
recovery; 40 subjects in each of the three gioups. 
Experiments I, II, III, and IV Were cairicd out in that order 
However, the three subgroups which occurred in all but the first 
experiment were tested in an essentially simultaneous manner. 
First, a subject for the control group was tested, then one for Exper¬ 
imental Group 1, then one for Experimental Group 2. Again a sub- 
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ject foi the contiol group was chosen, followed in order by a subject 
for each of the experimental gtoups, until the total lequiicd number 
of subjects liad been utilized As a result of this piocedurc the 
tiuee subgioups weie equally aftected by any factors which might 
have varied progiessiveLy as the experiment continued 

Results 

Reliabiliiy The reliabilities of the shock and tiial scores were 
sufficiently higli foi the puiposes of this expeiimciit Aftei the 
experimentei had become skilled m the use of his methods of work, 
and before the mam uwestigation was begun, a determination was 
made of the Peaison correlations between learning and relearning 
scoies tor 25 roaches Xwelve subjects were letiaincd 5 days after 
the completion of the initial learning, 8 subjects, aftci an inteival of 
3 daj's, and 5 subjects, after an interval of 1 day All tempciatures 
weie noimal Tlie coiielation between the total numbci of tiials 
for learning and relearning was 85± 05 3?oi total shocks tire cor¬ 
relation was 85±.03 

The reliabilities secured with other groups of roaches after inter¬ 
vals of 1, 3, 5, and 8 lus spent in rest at normal tempcintuies were 
as follows* 

1 houi, 30 subjects, shocks, r=.49±.09; tiials, r±: 40= 11; 

3 hours; 40 subjects; shocks, r= 38± 09; trials, r— 30ih 09, 

5 houis, 40 subjects; shocks, ;= 63± 06, tiials, ; = 31± 09, 

8 hours, 40 subjects, shocks, ^=.36=t 14, trials, ;=.11±:.15 

Leainwg Followed by Relearning after One Hour Thiity roaches 
weie trained to <avoid the daik chamber They weie then letuined 
to the cupboaid and tested for retention after 1 hour Tlie results 
secured are summaiized in Tabic 1 Ttiey indicate a neaily pcifect 
retention over a period of 1 hour at noimal temperature 


TABLE 1 

Leahninc and Retention afier One Hour 



Lcnining 

Relearning 

Av total sliocks 

7± 36 

1 6± 13 

Range 

3—U 

0—+ 

Sigma 

2.9 

1 11 

Av total trials 

9 2± 65 

9± 18 

Range 

2—20 

0-7 

Sigma 

5 38 

1 SI 
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TABLE 2 

LSARNINC AND RBTI NTION AFTER THREE HOURS 



Gioup N 

Group Is 

Group 19 


Led) M111^ 



Av total shocks 

7 7±.‘»+ 

7 S± 46 

10 05-1-3,56 

Range 

3—21 

2—23 

2—23 

Sigma 

4 29 

438 

5 38 

Av total trials 

n 22d: 87 

n.32±l 01 

14S2-+-7+ 

Range 

2—32 

1—45 

2—32 

Sigma 

8 26 

9 63 

7 OS 


Reiearmng 



Av total shocks 

3 +3:t 26 

3 3±26 


Range 

0—10 

0—15 


Sigma 

2 45 

2 52 


Av. total trials 

448±: 59 

3 83^39 


Range 

0—21 

0—20 


Sigma 

5 63 

3 75 



Learning Followed by Releaniing after Thee Hours One bun¬ 
dled and Uventy roaches, divided into three groups, 'weic trained 
under the conditions indicated above one gioup {H) learning, lest- 
mgj and leleaining under normal temperature coiuhtions, one group 
(la) learning and lelcainmg under the standard conditions, but 
initial learning preceded hv 2 his. m the cold and 1 hr in normal 
temperature for recovery, and the remaining gioup (ia) having its 
initial learning piecedcd by 2 hrs. in the cold nnd 1 hr m normal 
temperature foi recovery. 

The lesults are sumraaiizcd in Table 2. Groups N and la, who 
learned under identical conditions, icquired the same average number 
oi total trials and shocks Group la, which had been exposed to cold 
prior to leaining, learned more slowly The difference between the 
mean shocks for groups N and is is 2.32± 11 The difference be¬ 
tween the mean tnal'^ for the t,ame gvoups is 3 30ri: 21. Both differ¬ 
ences are significant and indicate that the piehminary exposuie to 
cold has slowed up leaimng to an extent not counteibalanced by the 
1 hi of recovery 

A comparison of Gioups N and I3 on rcleainmg indicates that 
Group Is has been uninfluenced by its exposure to cold during the 
rest peiiod, or that some factor has counteibalanced the bad effects 
of the cold There is a laige and significant difference between the 
learning scores of Group 13 and the relearning scotes of Group 
Both in trials and shocks the relearning of Group Ig is supenor to 
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the learning of Group 13 On the basis of these lesults it Avould 
therefore seem reasonable to conclude that the exposure to cold has 
no effect upon retention but does have an injuiious effect upon 
oiiginal learning. Later lesults from other groups, however, show 
that such a gencial conclusion is unjustified. 

The suggestion might be made that the loss of letention by Group 
I 3 occurred duiing the 1 -hi period of lecovery at noimal tcinpcra- 
tuie and that no loss piobably occurred as a lesult of the 2 hrs ’ 
inactivity m tiie cold. This hypothesis, however, is definitely negated 
by lesults vet to be lepoited and also by the piececling data secuied 
on normal letention aftci 1 hi which showed that retention was 
essentially perfect for that period of time 

Leannng Followed Ity Releatnuig after Five Flouts In tills and 
the following experiment the laigcr disciimination box, described in 
the section on appaiatus, was used with 120 loaches, divided as usual 
into 3 gioups Although the pieceding expeiiment had suggested 
that a period of 1 hr was insufficient for complete lecovery fiom a 
2 -lir exposuie to cold, the piesent expeiiment again utilized the 
1-hr. lecovery period. The in gioup had 4 his of cxposuic to cold 
and 1 hr for recoveiy pnoi to initial learning. The I 3 group le- 
ceived this same ticatment between learning and lelcaining. Group 
N rested at normal tempeiatuie for 5 his between learning and 
leleainmg 

The lesults on learning and retention are summaiized in Table 3. 


TABLE 3 

LnARNlNG AKD RlTENTION ArXER FtVE HoURS 



Gioup N 

Gioup le 

Group I3 

Av total shocks 

Lent mug 

9 12± 54 

8 05zt 55 

12 5S± 82 

Range 

4—29 

2—18 

3-41 

Sigma 

5 16 

3 5 

7,79 

Av total tiials 

14 9ibl.2 

13 17d: 68 

19 35±1 7 

Range 

3—46 

1—30 

2—S3 

Sigma 

11 31 

6 41 

12 71 

Av total shocks 

Relearning 

7 15± 51 

11 2±i 93 


Range 

1—30 

0—42 


Sigma 

4 83 

8 8S 


Av total tiials 

11 22± 92 

17 1±1 19 


Range 

0—17 

0—52 


Sigma 

8 68 

H 15 
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Again we find that Groups N and Ig are essentially on a par in learn¬ 
ing This IS even more exactly the if one extreme subject is 
thrown out of Group N. Gio' ig is again the slowest in learning. 
The difference between the mean shocks required in leaining by 
Groups 1 b and iq is 4 5rt.l6 Ihe difference between the mean trials 
for the same gioups is 6.18ii: 28. A prehmioaiy 4-hr. exposuie to 
cold with 1 hr for lecovery apparently retaids learning The data 
of Table 3 also indicate clearly the injurious effect of the interpolated 
cold upon the retention of the conditioned response in Group Ig 
Not only is the retention of this group significantly worse than the 
retention of Gioup N, but a significantly largei number of shocks 
and trials aie requiied foi relcaining by Group le than for learning 
Exposure to the cold has not only cancelled all of the effects of the 
previous Icaming, but it has placed the animals of thU group ir a 
condition worse tlian they were in before any naming had been p 
The difterencc between the mean tiials rcquiied for rele- •'mg by 
Groups N and Ig is 5.88d:.24; foi mean shocks, 4.05±.i/. The 
difference between the mean shocks for the leaining and relearning 
of Group lo is 3 15±.l36, foi mean tiials, 3.93± 156 
Learning Followed by Relearning aftei Eight Homs Inasmuch 
as both the U and the U groups were adversely affected by 4 liis. in 
the cold and only 1 hr for recovery, it seemed quite possible that the 
recovery period was too short This might well be the case m spite 
of the fact that careful obseivation of the loach’s behavior levealed 


TABLE 4 

Learnikc and Retention after Eight Hours 




Group N 

Group Is 

Group Is 



Learning 


Av total 

shocks 

1015±49 

10 68± 62 

13 42± 88 

Range 


4—21 

4—38 

S—45 

Sigmn 


4 62 

5 87 

8 43 

Av total 

trials 

18 1±1 15 

l7 8d:l.lS 

20 25±I4S 

Range 



4—61 

4—66 

Sigma 


10 67 

10.9 

13 78 



Relearning 


Av total 

shocks 

7 88±33 

12.83H- 79 


Range 


3—16 

2—33 


Sigma 


3 13 

7.66 


Av. total 

trials 

14,7± 92 

21.5-1*1,46 


Range 


2—39 

1—59 


Sigma 


8 77 

13 8 
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S/iocHrs 



FIGURE 2 

Pfrcentiie Curves Showing the Effpcts or Exposurp to Cold upon 
Learning When Mcasorfo in Terms of Total Shocks 
N is the normal group, 190 subjects, i«, M) subjects, is the group exposed 
to cold ior 2 houis -with 1 hour for recovery pnor to mitml learning, is is 
a comparable group exposed to cold for 4- hours with 1 hour for recovery, 
I3 IS another comparable group exposed to cold for 4- hours but alloived 
+ hours for recovery 


no after-eftects of the cold After the 1-hr lecovery the roaches 
exposed to cold could not be distinguished from those not so exposed. 
In ordei to thiow light upon this pioblem of the recovery peiiod, tiie 
piesent expenment was carried out. Again 120 untrained roaches 
were used, divided into the usual thice groups In the present case 
the interpolated normal intcival was 8 hrs rest For the Ip group 
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this interval was divided into 4 hrs in the cold and 4 his recovery in 
noimal tempeiature The ig B>oup was in the cold 4 his and then 
had a 4-hr recoveiy period befoie starting to learn the disciimination. 

Table 4 siimmaiizes the results The evidence again cleaily in¬ 
dicates that exposure to cold retards learning and decreases retention. 
The difference between the average shocks required for learning by 
Groups U and ig is 2 74rb 17; foi average trials, the difterence is 
2.45i: 292. The diffeieiice between the aveiage shocks icquired 
for relearning by Groups N and 1$ is 4 95± 13, foi average tiials, 
the difference is 6 8± 27 

Figure 2, which will be fuither commented upon m the summaiy, 
indicates in terms of peicentiles that the 4 hrs of lecovery allotted 
the roaches in the present expeiiment were no better than the 1 hr 
of recovery previously given. 

Summary and Conclusions 

The learning of a simple darkness-avoiding response by the cock¬ 
roach is retarded if the roach lias been exposed to a continuous low 
temperature, 3*-6‘‘C, foi fiom 2 to 4 hours, and if the period for 
recovery is 1 hour at normal temperature. The retaidation of leain- 
ing is greater after 4 hours’ exposure to cold than after 2 hours’ cx- 
posuie An allowance of 4 hours foi lecoveiy in place of 1 houi 
does not bettci the learning performance where the subject has been 
exposed to the cold foi 4 houis. These lesults are graphically sum¬ 
marized in the percentile cuives (based on shocks) of Figure 2 
where, for comparison, a curve for subjects not pieviously exposed 
to cold IS included. (Percentile curves for trials show the same re¬ 
lationships.) 

The retention of tlie darkness-avoiding response by roaches living 
in normal tempeiatures deci eased with an increase of fiom 1 to 8 
hours in the elapsed time. Two hours of interpolated cold and 1 
hour for recovery at normal temperature was neither bettei nor worse 
for retention than 3 hours in normal temperature Interpolated 
inteivals of 4 hours’ cold With 1 houi for recovery and 4 houis’ cold 
with 4 hours for recovery adveisely affected retention, but in equal 
amounts. 

Inactivity produced by cold is thus detrimental, and not advan¬ 
tageous, to retention of the darkness-avoiding response in the cock¬ 
roach. The experimental data offer no explanation for this fact. 
Perhaps histological studies would reveal that definite stiuctural 
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changes had resulted from the low tempeidtures, changes which pei- 
sisted at least 4 houis after the shift from low to high temperatures. 
Flies (2) has investigated the cftect of temperatuie on tlie frequency 
of heart beat in the roach, Blatta oiientalts L, and has found that 
the frequency of heait beat increases with tempeiatuie accoiding to 
the Arrhenius equation. There is, however, a critical temperature 
aiound 10“C below which the tcmpciature chaiactenstic of tlic 
equation becomes higher. The degiee of cold in the present exper¬ 
iment, ranging fiom 3“ to 6° C, was well below such a ciitical tem- 
pciatuic; but what phj'siological diangcs weie theieby produced, 
otlici than a general slowing down of oiganic activities, cannot 
be said 
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L'EFFET DE L’INACTIVITIS PRODUITE PAR LE FROID SUR L'AP. 

PRENTISSAGE ET LA RETENTION CHEZ LA BLATTE, 
BLATELLA GERMANICA 
(Resume) 

L’apprcntissagc d’une simple reponse pai In blntte pour 6vitcr I’obscunte 
eat retarde si I'on a expose la blatte a une basac temperature continue, entre 
3° ct 6° C, pendant 2 a 4 heures et si la dur6e du i^ctablisscment cst une 
heure a une temperature noimale La retardation de I'apprcntissnge est 
plus grande apr^s que l*on n expose la blatte au froid pendant 4 heures que 
pendant 2 hemes Si Ton met 4 heures pour la leetablissenncnt an lieu 
d’une heuic apiis + hemes dc ftoid, I'appienttssnge <1« sujet ne devient paa 
meiHeur Ces r^suUaU sont graphiquement lesumes dans Ics courbes per¬ 
centiles (bashes sur les chocs) de la Figure 2, ou, pour la comparaison, on 
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Inclut une coiirbc pour les non exposes auparavant au froid, (Les 

courbes percentiles pour leg dpreuves montrent tes memes rapports ) 

La retention dc la reponse pour eviter I’obscuiit^ chez dea blattes 
demeurant k des temperatures noimales a diminue avec une augmentation 
d'une hciire ft 8 heures du temps passe Deux hcurca dc froid intcrpoUes 
et unc heure poui Ic reetabiissement Jk une tempiratiiie normale n'ont etd 
Ill mcilleures ni pires pour la rdtcntion quo 3 Irciires i une temperature 
normale Des intervalles interpoles de 4 hemes de froid avec line heure pour 
le reetabiissement et ceux de 4 heures de fioid avee 4 heures pour le 
reetabiissement ont defavorablement inllucncd la rdtention, mais en quan¬ 
tity's ygales 

L'lnattivitfi produite par le froid est done niusible, et non avantageiisc, 
i la rdtentioii cle la rdponse pour dviter I'obscuritd chez la blatte Les 
donndes expeiimentales n’offient aucune explication dc ce fait Peut- ^ 
6tre des dtudus lustologiqiies montreraicnt-elles que des changements dyfinis 
de structure avaicnt result^ des basses tempdiaturea, dea changements qui 
ont persist^ du moms 4 heures apies que I’on. a substitud une temperature 
elevde une tempdratuie basse Hunter 


DIE EINWIRKUNG DER DURCH KALTE VERURSACHTE UN- 
TATIGKEIT AUF LERNEN UND GEDACHTNIS DER 
SCFIABE, BLATELLA GERMANWA 
(Referat) 

Sezt man sie einer fortwahrenden niegngcn Temperatur von 3 bis 6” 
C. 2 bis 4 Stunden aus und ist die notige Erhohingspeiiode bei noimaler 
Temperatur 1 Stunde, so wird die Schabe bet der Aneignung der einfachen 
Rcaktion der Veimeidung der Dunkelheit aiifgehalten Die Vcizogerung 
des Lernens is rach 4 Stiiden der Kalteaussetzung giosser, al'i nacli zwei- 
stundiger Aussetziing. Gewiihrt man statt emer Stunde 4 Stunden zur 
Erholung, so wird die Lernleistung nicht verbessert, wenn das Versuchstier 
der Kalte vier Stunden lang ausgesetzt worden ist Diese Befunde werden 
in den nuf Schocke (shocks) hasierten Prozentkurven (percentile curves) 
der Figiu 2 zuaammengcfnsst In dicsei Figur lat zur Vergleichung eine 
Kiirve von Vei suchstieren, die vnrher nirht der Kalte ausgesetzt worden 
Sind, mitgegeben (Die Prozentkurven fur die Veisuche erweisen die 
selben Verhaltnisse ) 

Die Beibehaltung (retention) der Reaktion der Dunkelheitsvermeidiing 
bei Schaben, die hel normalen Tempeiatiiien leben, nahm mit einer 
Zunabme von 1 bis 8 Stunden in der verstiichenen Zeit ab. Zwei Stunden 
Interpolieriei Kalte und erne Stunde 7-ur Erholung be! noimaler Tempeiatur 
ilbte weder erne bessere noch eine schlimmere Wirkung aiif die Beibehal- 
tung aus, als drei Stunden het normalcr Tempeiatui Emgeschobeiie vier-- 
stunden-dauerende Kfiltenintervalle mit einer Stunde zur Erholung, und 4 
Stunden Kdlte tnit 4 Stunden zur Eiholiing ubten eine schndliche Wirkung 
auf die Beibehaltung aus, abei in gleichem Masse 

Die durch Kalte cizeugte Untatigkeit ist also der Beibehaltung der Rcak¬ 
tion der Dunkclheitsveimeidung bei der Schabe nachleilig und nicht guns- 
tig, Die experimentellen Befunde liefern fur diesc Tatsache kine Erktarung 
Histologische Untcrsuchungen wiirden vielleicht ofFenbaren, dass dutch die 
niedngen Tempeiaturen bestimmte Strukturverandeiungen erzeiigt worden 
waien, und dass diese Verandeiungen we^igstens noch 4 Stunden nach 
der Andeiung der nicdnge m hohe Temperatuieu bcharrten. 


Hunter 



THE PERSONAL EQUATION IN RATINGS: 

I AN EXPERIMENTAL DETERMINATION* 

F) 0 m the hishiuie oj Child JFelfare of the Vmvefsily of Cnlifornia 


Herbert S, Conrad 


I Introduction 

The "pejsonal equation” between judges has long been one of 
the favorite criticisms of subjective ratings So wcll-recognized and 
accepted has this ciiticism of latings become, dmt pioof oi measure¬ 
ment of the Influence of the peisonal equation fiequeiitly seems to he 
consideied supeifluous The Army psychologists, for example, weie 
al some pains to eliminate the pcisonal equation fiom ratings of 
intelligence (11, pp. 438-441); yet they never undeitook to evaluate 
tlie extent of tlie defect they weie lemoving. An empirical deter¬ 
mination made by the writer fiom the original Army data showed 
that the influence of the personal equation was small—in fact, piac- 
tically nil (1). This unexpected finding has piompted us to a more 
extensive experimental investigation, which aims to deteimine the 
eftect of the personal equation in tlie rating of several judges under 
conditions designed to raise tins eftect to its maxinunn value 

The "peisonal equation” is one of those old, traditional, and con¬ 
venient teims whose meaning has tended to become somewhat in¬ 
definite with time. In the present papei, die personal equation refeis 
to spuiious differences between the means oi the standaid deviations 
of two 01 moic judges' ratings. The uiftuence of the personal equa¬ 
tion IS defined as the influence of these spuiious diffeiences upon the 
correlation between the ratings and an adequate ciitcnon. 

Although much used, the "personal equation” has seldom been dehnccl 
except by implication, Sometimes it would appear that all deficiencies of 
ratings are loosely included witliin the term The definition above is believed 
to be sufficiently orthodox, tracing from original usage m astronomy, it 
accords with the definition implied by the Army psychologists in their 
careful preliminaiy work an the Army Alpha intelligence test (11, pp 438- 
439) 


•Recommended foi publication by Haiold E Jones, accepted by Carl 
Murchison of the Editorial Board, and received in the Editorial Office, 
November 5, 1931 
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The veiy phrase, "personal eguation/' suggests that the term refers 
strictly only to such differences as can be eUminated hy writing an equation 
between the respective judgments oi obscivations of different judges An 
equation can, of couise, be completely successful only m case there prevails 
some tmiform difference in the Judgmenta oi observations of the respective 
persons, that is to say, must, ideally, equal 100 The classic illustration 
of the personal equation fiom astronomy is the (presumably constant) differ¬ 
ence in reaction-timc of two practiced observers, who record the tune 
of transit of a star acioss a hair line^ 

If judges disngiee m their relative (le, rank-oider) placement of in¬ 
dividual subjects—whether due to incompetence, to incomplete acquaintance 
with the subjects, or to prejudice and personal bias—then the differences 
between the judges' placements cannot be eliminated diiectly by an equation, 
and for this reason the differences should not, strictly, be described ns arising 
(exclusively) from the "personal equation” between the judges’ ratings 
The most that can be clone in the case of relatJ've disagieement is to 
attempt to discover the systematic factors (if any) which are causing the 
apparently chance discrepancies between the |iidge*ii or, failing this, to state 
the correlation ratio between the ratings of the judges, and to wute the 
two regiession equations These regression equations, however, are quite 
different from the peisonal equation As a mattei of fact, unless ■»;=! 00, 
they are not true equations at all {or y is not a single-valued (nor, foe that 
majter, a double-valued or triple-valued) function of x, and the "equation” 
used to predict the average y-value for a given x cannot be used to predict 
the average x-valuc for a given y 

For puiposes of clarification, it may be useful to suggest a case where 
the apparently chance discrepancies between the latings of two judges arc 
due not to any unsystematic factors, but to a personal equation, and to one 
other systematic factor The personal equation consists (let us say) 
in the fact that Judge X, on the average, rates his subjects higher by 
1 than judge Y The other systematic factor consists of a personal bias m 
X, wlieieby he over-iates blondes by 1 , and under-rates brunettes by 2 
As the ratings stand, no personal equation can be written which will remove 
all the systematic differences between the distribution of X’s ratings, and 
the distribution of Y’s ratings. Hypothetically, however, we might eliminate 
the influence of X's personal bias, by reducing his ratings of blondes b> 1, 
and raising his ratings of brunettes by 2 In this way vve would (in effect) 
cause X's ratings of both blondes and brunettes to be made on the same 
basis, that is to say, we would eliminate the special influence which tlic 
individual phenomena have upon X, and, in a sense, make X’s ratings con¬ 
sistent with hmself An adjustment of this kind cannot (m out unclcr- 

*^The reader interested in a detailed technical discussion and tieatment of 
the personal equation is refened to the study of Rhodes (7). 
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standing) be considered in the nature of a personal cQuation between Judge 
X and Judge Y When, now, the personal bias in Judge X’s ratings has 
been removed, the only difference remaining between the ratings of Judge 
X and Judge Y can be readily eliminated by the personal equation, v=y+l. 

It IS, perhaps, supcifluous to sticss that in the present paper we 
shall adhere strictly to the definition of the “persona! equation” given 
above The inHuence of the personal equation in ratings will be 
measuied m teims of con elation 

II The Influence of the Pfrsonal Equation in 
Terms op Correlation 

Let us assume a coirelation plot giving the lelation between Judge 
A’s latmgs and an adequate cntciion—the correlation is 65, assume 
another plot, giving the iclation between Judge B’s ratings and the 
same ciiterion—the couelation hcie, too, is .65, now suppose that 
we include A‘s and B's latings m the same conclation chait, making 
no adjustment whatever for the peisonal equation between A's and 
B’s latings—the conclation foi the combined chart becomes (say) 
60 In this case, then, the disicgard of the peisonal equation, or the 
peisonal-equation effect, is equivalent to a diop in conclation with 
the criterion fiom .65 to 60 This same peisoiml-equation effect 
could have been found by dctcimining the difference between (1) the 
conclation in the combined correlation chart without adjustments to 
A’s or B’s ratings (= 60), and (2) the conclation m the combmed 
couelation chart altci spuuous dlficiencc's in the means and SD’s 
of the two judges’ latings have been eliminated (=65). In the 
calculations of the subsequent sections, this second method is the one 
that has been employed. 

Ill The Maximum Effect of the Personal Equation, 

IN Terms or CorrI’L\tion 

Oui present aim is to deteimmc the effect of the peison.tl equation 
between judges’ ratings, undei conditions designed to laisc this 
effect to a maximum The peisoiial-equation effect between two or 
more judges may be expected to appioach its maximum under the 
following conditions • 

1 Single ratings of individual judges should be used Otherwise 
the effect of the personal equation is likely to be leduced, on the 
average, by the cancellation of eiiois 

2 The judges should diffei (as much as they a/e eve/ likely to 
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in (I practical rating situation) in tkeir general background^ and m 
their familial ity with statistical concepts Thus, two judges who 
customaiily employ dif¥eicnt levels of intelligence as refeience points, 
01 who have obscived diffeient ranges of human intelligence, aic 
less likely to agiee closely witli each other in then absolute ratings 
Similarly, two judges unequally familiai with such concepts as mean 
and median, and unequally familiar with the ficquency distiihution 
which most commonly expresses individual didleiences in talent, are 
less likely to yield ratings which follow closely analogous cuives 

3. The judges should each rate an EQUAL number of subjects. 
Obviously, if one judge xates 100 subjects, and another rates only 
one, tlie personal equation between the judges cannot be expected 
to exeit any highly potent statistical influence 

4. The judges should each rate a SMALL number of subjects. 
In this way the tiue diffeiences between judges m their standaids of 
rating are augmented by fluctuations due to chance. 

The use of a small sample may, howevei, involve certain dangers, There 
is, for example, the possibility that the particular sample may consist of 
subjects pbout whom all the judges aie in exceptional agreement Such 
exceptional agreement may be avoided by increasing the nnmbci of judges 
(we have used 7), and the number of small samples (we have used 2 
samples, each consisting of 13 children) Secondly, there is the statistical 
hazard in a small sample that chance fluctuation may occasionally diminish 
(though on the average it enhances) the personal equation between a pair 
of jodgta, The remedy here fa to metoase the Tmmboi of jvnlgt-pmrs, Ooi 
seven judges constitute 21 pairs—a number great enough to assure us that 
the average personahequatton effect foi all these pairs will be higher in 
small samples of subjects than in large 

It may be pointed out that, since judges are not infiequently 
called upon to late small groups [as m the investigation of Webb 
(lO)], the deliberate use of a small sample in the piesent study is 
suppoited by experimental as well as by statistical consideiations 

5. The judges should rale the subjects without consultation, either 
about the rating pioperly to be assigned in any particulai case, or 
about the exact meaning of the various divisions of the rating scale 
(or other rating instiument employed) In a study of the inaximum 
extent of the personal equation, the only legitimate source of unifor¬ 
mity of piocedure or interpretation lies m the experimenter’s diiec- 
tions, and in the agicement intimsic to the judges, 

6 Raw, unadjusted latings should be used Almost any manipu- 
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lation (such as conversion to sigma-scores) is more likely to reduce 
than to augment the spuiious differences between judges 

7 The ifitnigs of eath pidge should cojiel/ife Inpli with the true 
(or best available) ciiterion (2) For if each individual judge’s 
latmgs correlated zero with the true measuies, then the ratings would 
have no lelation to the tiue measuies in the fiist place; in shoit, the 
ratings would tlieraselves be altogether invalid or spurious; and hence 
elimination of spurious diffcienccs between the individual judges in 
means and standaid deviations could lesult in no meaningful im¬ 
provement whatsoever, 

The ticatment below geneially assumes that, foi each personal- 
equation effect, two judges only aie involved It is clear that wiicn 
ratings have been made by more than two judges, determining the 
peisonnl-equation effect between all the possible paiis of judges en¬ 
ables a very full use of the expciiinental material Howevci, it is 
also possible to determine the corielation between n ciiteiion and the 
latings of moie than two judges, both witli and without adjustments 
for the pcisonal equations among them.- The use of pans of judges 
in the piesent study is, then, inspiied bv expedience rather than ne¬ 
cessity The use of single pairs of judges involves one definite advan¬ 
tage; viz, that a negative personal-equation effect between one pair 
of judges IS not counterbalanced by a positive effect between another 
pair By the technique employed, eveiy personal-equation effect be¬ 
tween eveiy pan of judges is fully icvealed 

IV The Sample and the Data 

Foi the experimental study of the personal equation, we have 
available ratings of the intelligence of 14 children by tluee teachers 
in the Childien’s Community (a cooperative nurseiy school in Bei- 
kcley, Califoinia), and latmgs of the intelligence of 31 cliildren by 
five teachcis in the Nuiseiy School of the Institute of Cliild Welfaic 
The rating scale on which judgments were rccoided is ns follows:** 
RATING SCALE FOR TRESCIIOOL CHILDREN 
Rate each child on a 5-potnt scale, 5 indicating a very high degree of 
the trait, 3 an average degree of the trait, and 1 a very low degree of the 
trait 


°Sec footnote 7 

®For the collection of the original data used in the present report, the 
writer is indelited to Dr Harold E Jones, Director of Research at the 
Institute of Child Welfare, and to Dr A S Jaffa Dr Jaffa administeied 
the mental tests which have been employed as the criterion of the ratings 
collected by Dr, Jones 
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Do not overestimate In on unseleclccl sample of children from homes 
of the type which supply om nuisery school membership, about 35% would 
normally be inted 3, about 20% would be itited 2 or +, and about 10% 
would be rated 1 or 5 

In making your rating, take the child’s chionological age into consideia- 
fion Thus, a 30*months-old child should be lated with lefcrence to others 
o£ a similar age, and not consideied in companion with oldei oi younger 
children 

Try to avoid “halo” effects Because you have latecl a child high in one 
trait, do not feel that j^ou have to rate him high m every other 


Child 

Age 

Mental 

aleitocss 

to 

learn 

Play 

initiative 

Speed of 
compre¬ 
hension 

Language 

oigani- 

zstion 

Andiew M 

1-8 






Sheila H. 

2-0 






Ross J 

2-2 







Each child’s rating in “intelligence” "was considered to be his avci- 
age inting in the five tiaits weighted as follows mental alertness, 1; 
ability to leain, I; play initiative, , speed of comprehension, 1, and 
language oiganization, 2 

Wc shall name the three tcacheis who made latmgs in the Chil¬ 
dren’s Community, A, B, and C; the five teachers at the Institute 
Nursery School are named D, E, F, G, and H From the 31 children 
rated at the Institute School, 12 children who had been lated by all 
five judges were selected at random. Similarly, fiom the 14 children 
rated at the Childien’s Community, 12 cliildien who had been rated 
by both Judge A and Judge B were selected (Judge C did not late 12 
childien in common with eithei of the othei judges) These two 
sets of 12 childien from difteient schools composed the small, equal 
samples rated by judges of difteient backgiouncl and statistical tiain- 
ingj which were specified in the preceding section as necessaiy foi a 
study of the maximum extent of the peisonal equation 

The extent to which the seven judges differ m "backgiound and statistical 
training” can h.iidly be stated m exact teims. The judges in the Institute 
school are all piofessional ouisery-school teachcis, who have had at least 
as much academic training as is represented by the MA degree, This 
academic training, however, lies in various helds (psychology, child develop¬ 
ment, hygiene, and home economics), and was received by the lespective 
teachers at different times, and in different places The years of professional 
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experience of the Institute teachers with preschool childicn vary fiom 6 
to 30 tnonthsi At the Childicn's Community, the two judges are niothcis who 
have served as tcacheis in the school, but who have relatively little special 
expel lence or academic preparation in child development or in psychological 
ineasuieinent, It appears safe to say that among the five judges nt the 
Institute school, the differences in bacLgiound and statistical naming are— 
at the minimum—appicciable, and that the differences between the Institute 
judges on the one hand, and the Children’s Community judges on the other, 
arc of a fairly marked degree 

As fin adequate criterion of intelligence against whicli tlie individual 
latinga miglit be checked, the average of from 5 to 9 IQ's tn a 
mental-test batteiv of standaid intelligence tests* was used Table 1 
gives the age, the avciage IQ, and the latings of each child used in 
the picsent study. 

V. The Magnitude or the Personal Equation Among 
Judges in the Same Nursery School 

The correlation between the critciion of intelligence and each 
judge's ratings has already been given in the bottom low of Table 
1 The five judges in the Institute school constitute 10 possible 
paiis, the two judges in the Childien’s Comraiinity constitute a single 
pair, making ,i total of 11 pairs Between the members of each of 
these 11 pairs, a “personal equation" exists We proceed at once to 
deteimme the magnitude of this peisonal equation, m tcims of coi- 
relation 

The latings of Judge A correlate .633 with the criteiion {;iz=:12) 
the ratings of Judge B coiielate .793 («=12) ^ If no peisonal 
equation existed between these two judges, and a combined con¬ 
tingency table weie drawn up, the coiiclation would be** simplv the 
aveiage of 633 and 793, or 713 («=2+) ® Actually, however, the 


*Vi/., the Men ill-Palmer Pre-School Scale, the Gescll baitciy (IQ obtniiieil 
from fin aiinngemcnt of the items into an agc-scnlc by G A Jaedeiholin), 
the Minnesota Preschool Test (a preiimmaiy form kindly made available for 
our use by Dr Goodcnoiigh), and the Stonford-IJinet. /HI of the childien 
were given (at suitable mtcivals ovei a peiiod of 1 2 years) the Mernll- 
Palmcr, Gescll, and Minnesota tests, and one retest on the Minnesota, the 
remaiiidei of the tests administered weie eithci the Kiihlmann-Binet, or 
retests The average niinibei of tests administered to each child is 6'7, the 
median number is 7 

®The leader is asked to remember that these small populations are 
deliberate, foi the purpose of deteimining the laaMmum personal er\uatiori 
(see Section III) 

“According to the formuhi in refeience (11), p 439 Cf footnote 12 
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*A11 correlaboos reported in this paper are Pearsoo r’s, and without e\ceptiOQ have been computed from 
e raw scores without grouping [reference (4), formula 130] 
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TABLE 2 

Magnitude of the Personal Equation 


Judge pairs 

Coirelation 
m combined 
contingency 
table, with 
personal 
equation 
present 

Correlation 
in combined 
contingency 
table, with 
personal 
equation 
eliminated 

Difference 
between 
(3) and (4) 
personal 
equation 

(1) 

(2) 

(3) 

(+) 

A-B 

,696 

.713 

017 

D-E 

69S 

708 

013 

D-F 

756 

.775 


D-G 

635 

6+1 

006 

D-H 

692 

692 

000 

E-F 

802 

81+ 

012 

E-G 

662 

680 

018 

E-H 

716 

731 

015 

F-G 

7+2 

.7+7 


F-H 

771 

.798 


G-H 

.656 

.66+ 

008 

Average 

711 

72+ 

013 


combined contingency table yields a coirelation of only .696 The 
“peisonal equation” has, accoidingly, deflated the ideal correlation by 
.017. 

A similai tcclmique applied to the other pairs of judges yields the 
results given in Table 2. 

For the 11 pairs of judges in Table 2, both the mean and the 
median influence of the peisonal equation, under conditions cal¬ 
culated to magnify lathei than leduce the influence, nic in terms of 
coirelation only .013 

It may be well, here, to give a concrete illustration of the relative 
insignificance of the peisonal equation, in a group which is laiger 
than oui deliberately small sample of 12. Chait 1 presents each of 
two judges’ ratings of 30 children, plotted against the average IQ’s 
of these childien. The ciosses constitute a correlation plot of the 


’If we combine the contingency tables of all the judges of the Institute 
school into a single table, the conelation resulting is 706, with no deflation 
from the person.al equation, this would be 725 (i.c., the aveiage of 669, 746', 
S81, 613, and 715—cf Table 1) The personal-equation effect, theiefore, is 
725 less 706, oi 019 This is virtually the same as was derived above by 
combining only two contingency tables at a time, and averaging the 11 
separate personal-equation effects 
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CHART I 

RATiNca OF Judges D and P Plotted against Avfracb IQ 



CHART 2 

Ratings or Judges F and H Plotted against Avbraob IQ 
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latings of Judge D, the circles constitute a correlation plot of the 
ratings of Judge F The intermingling of these circles nncl ciosses 
IS evidence tliat the inclusion of the rating of each judge into a 
single conclation chart has had no significant effect upon the correla¬ 
tion of the latings with IQ*s In point of fact, if the means and 
standaid deviations of the two judges’ ratings had been absolutely 
identical—that is to say, if theic weie no peisonal equation whatever 
between the two judges—the conclation in the combined chart would 
be only .006 different from what it actually is It may be recalled 
(Table 2) that for these same judges, in the deliberately smaller 
sample of 12 cases, the personal-equation effect is over three times as 
laige (viz , 019) a fact which confirms the validity of the technique 
hcicin employed to discover the maxtmntn effect of the personal 
equation (cf Section. Ill). 

The laigest personal-equation effect in Table 2 occurs upon the 
combination of the contingency table of Judge F and of Judge H 
A conclation plot of the latings of both these judges, for tlic total 
22 children rated by each, is picsented as Chart 2 Hcie also, mere 
inspection is sufficient to indicate that the effect of the peisonal equa¬ 
tion upon the conclation of the ratings with IQ’s is insignificant; by 
computation, the effect (tn terms of r) is only 013 This, again, 
IS less than half the personal-equation effect in the smaller sample of 
12 cases (cf. Table 2). 

VI The Magnitude of the Personal Equation Among 
Judges in Different Nursery Schools 

Mention has aheady been made of the fact that differences m back¬ 
ground and statistical training arc, on the whole, smaller among 
judges in the same school, than among judges m diffcicnt schools. Wc 
might, theicfoie, expect the pcisonal-cquation effect between the 
teachers m difterciit schools to be possibly gicater than that between 
the tcacheis in the same school. To the dcteimination of tins pos¬ 
sibility we now piocecd. 

The actual conclation resulting fiom the combination of the contingency 
tables of Judge A (Children’s Community) and of (say) Judge II {Insti¬ 
tute school) may readily be computed, in the usual way, as The 

problem remaining is to eliminate the effect upon this correlation of spurious 
differences between the means and the standard deviations of the two 
judges The mean of Judge A’s rating is 3 833, of Judge H's inting, 
3 433 A’s mean rating is higher than H’s—as it should be, since the mean 
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IQ of the gJOiip lated by A is 119 33, whereas that of the group rated by H 
IS 116 25 (cf Table 1) However, A’a mean rating, while differing in the 
right direction from H’s, diffeis too much On the basis of Judge A'b regres¬ 
sion of IQ on rating, we determine that a difference of 3.08 points m IQ 
is accompanied by a difference of only .146 points of rating Judge A’s 
mean rating, therefoie, should leally be .1+6 higher than Judge H’s—oi 
3 S79 

Turning now to the standard deviations, we find that the SD of Judge A’s 
ratings 18 1 04-59, of Judge H'a ratings, .7435 Judge A’s SD is higher—as it 
should be, since the stnndaid deviation of the IQ’s of A’s group is 14011; 
wheieas the standaid deviation of the IQ’s of H’a group is 13 039 (cf Table 
1) However, here again Judge A, while differing from Judge H In the 
right direction, differs too much We assume that the ratio between the SD’s 
of the IQ's ought to prevail also between the SD’s of the ratings Solving, 
then, the proportion 13 039 14.011*».7835 x, we find that the standard 
dcviRtion of Judge A’s ratings ahould be 4419 It should be specially noted 
that altering the mean and standard deviation of Judge A’s distribution of 
ratings docs not affect the correlation between A’s rntings and the criteiiou 
of IQ’a (3) 

We have, now, the following situation* Judge A’s ratings coirclate 633 
with the criterion, Judge H’s, 715 The mean and SD of Judge A’s ratings 
have been adjusted to 3 579 and .4+19, respectively; this eliminates the 
personal equation between Judges A and H The combined contingency table 
of Judge A (adjusted) and Judge H yields a correlation of 674,^ the com¬ 
bined contingency table of Judge A (unadjusted) and Judge H yielded a 
correlation of .668 The “personal equation” between A and H, therefore, 
amounts to 674 minus 668, or but .006 points of correlation “ 

The technique presented above has been applied to all judge- 
pairs the membcis of vidiicli come fioro diffcient schools Tlie re¬ 
sults are given in Table 3 

For the 10 pairs of judges in Table 3, the average personal- 
equation effect, under conditions calculated to magnify lathei than 
reduce its effect, is, in terms of coriclation, only 023, the median is 

®U8ing the formula on p 439 of reference (U) (given m footnote 12, 
below) In oidcr to obtain the statistical constants of the combined dis¬ 
tributions, requited by this formula, use is made of the appropriate formulas 
fiom reference (12), p. 142 

®It is obvious, in the above, that instead of adjusting Judge A’s ratings 
and leaving H’s unaltered, we might have adjusted H’s ratings and left 
A's unaltered. If H’s ratings are adjusted instead of A's, the personal 
equation la cnlcuUtcd as 005—or viitually the same as it was befene This 
virtual equality of result, regardless of which judge’s ratings are ndju*ted, 
holds not only for Judges A and H, but for every judge-paii in Table 3 
Only one set ot figures, therefore—based on the adjustment of the latings of 
the judges tn the Community school—is included in Table 3 
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TABLE 3 

Magnitude of the Personal Equation among Judges from Different 

Schools 


Judge pairs 

Correlation 
in combined 
contingency 
table, with 
personal 
equation 
present 

Correlation 
in combined 
contingency 
table, with 
personal 
equation 
eliminated* 

Difference 
between 
(2) and (3) 
personal 
equation 

(1) 

(2) 

(3) 

(4) 

A-D 

648 

653 

005 

A-E 

657 

,689 

032 

A-F 

,726 

7+9 

023 

A-G 

.626 

626 

000 

A-H 

668 

67+ 

006 

B-D 

72+ 

738 

014 

B-E 

.728 

,77+ 

0+6 

B-F 

772 

835 

063 

B-G 

.68+ 

712 

028 

B-H 

748 

759 

oil 

Average 

698 

.721 

023 


•Cfi footnote 9 


between ,014 and 023 The KfCRtest personal-equation effect, 063, 
occurs between Judges B and F, it is worth noting that the latings 
of F correlate higlier than those of any othei judge with the criterion, 
and the ratings of B correlate next higlicst 

VII The Magnitude of the ‘‘Test Equation” 
BETWEEN Objective Intelligence Tests 

Attention may be called liere to the fact that so-called objective 
tests have what might be teimed a "test equation ” That is to say, 
two tests applied to the same gioup yield diffe/eni means and different 
standaid deviations (6, 8)—especially if the gioup contains (as in 
oui piocedure above) only 12 cases. Foi compaiativc puiposes, we 
have deteimined, for the same sample used in the study of the pei- 
sonal equation, the effect of the "test equation” between the McrulL- 
Pnlmei and a preliminary foim of the Minnesota Prescliool Scale As 
a criterion against which to check tlie IQ fot each scale, the same 
aveiage IQ from a battery of tests employed in the study of the 
personal equation has been used The results of this investigation 
will not be presented in detail Suffice it to say that when the same 
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cluldren aie given each test (both MeTiill-Palmer and Minnesota), 
the test-equation effect between the two tests amounts to .012 (In¬ 
stitute school) and 014- (Community school). 'When the test equa¬ 
tion between the Menill-Palmer scale (administeied to the children 
m tlie Institute school) and the Minnesota scale (administeied to 
children in the Community school) is detcimined, the effect comes 
to 007, between the Minnesota (administered in the Institute school) 
and the Meriill-Palmei (administeied in the Community school), 
the effect is Oil By comparison with the average peisonal-equation 
effect, these test-equation effects aie ceitainly appreciable,’-® but 
neither the personal-equation noi the test-equation effects are Luge 
enough to be generally significant 

VIII Criticism of Results. The Factor op Skewness 

The results of the pieccding sections are pcihaps as suiprising to 
the reader as they weic to the wiitei. Is there not some important 
flaw in the conditions or conduct of the experiment^ And is there 
not—despite tlie "common-sense” demonstration given m Section V— 
some impoitant omission in the statistical technique^ 

Within the knowledge of the writer, the only omission in the statiaiicn) 
technique is the neglect, tip to this point, of the factor of skewness The 
literature on ratings emphasizes the difference between judges in the means 
and standard deviations of their ratings (13), with respect to the lemoin- 
ing aspect of the frequency curve which is not necessarily reflected in the 
mean and the standard deviation—namely skewness—the liteiature mentions 
the widespread tendency of judges to refuse to assign low ratings (S). The 
consequence of this tendency would be a negative skew in the frequency 
curve of the judge’s ratings. This negative skewness has been mentioned 
as a moie or less comiaiU erior, common to all judges,^ for this reason, 
skewness was explicitly neglected jn the statisticn! tieatmcnt of the pieceding 
section 

At this point, however, it may be desiiable to proceed more critically, and 
examine in detail the possible effect of differences among the judges in 
skewness Suppose Judge Xi’s ratings of a group of children arc given m 
frequency curve \i, and Judge X»’8 ratings of the same childien are given 


^'T'o the objection that it is not fair to use preschool tests of intelligence, 
because these arc still not fully developed, one might reply m kind that 
iieithei are rating scales fully developed, noi judges adequately trained or 
coached foi their task of rating 

*'An effort is made in recent rating scales to avoid this error by explicitly 
wainirig the judge against it, or by specifying the number of cases which the 
judge is expected to place in each, of the divisions of the rating scale. 
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in curve xi The curves (let us suppose) are equal in means and in stand¬ 
ard deviations, but diiFer in skewness If we combine curves Xi and xi into 
a single frequency distribution, what will be the mean nnd standard devia- 
lion of the combined curve? Both the mean and standard deviation will be 
exactly the same as for each individual curve (12, p 1+2) 

Suppose, now, that Judge XtN latings correlate ,65 with an adequate crite- 
noi), and Judge Xj's the same If we throw into a single, combined 
contingency table the individual contingency tables of Judge Xi nnd of 
Judge Xjj what is the correlation in the combined table? The coirclation 
18 65“—exactly the same ns for each individual contingency table In terms 
of correlation, then, differences in skewness may be neglected The slightest 
reflection, howevei, wilt show that neglect of differences among judges ii) 
skewness—if the differences are large enough—will lesiilt in serious in- 
justicc to the children who are judged For suppose that Judge K’s ratings, 
on the average, equal Judge L's, but K’s ratinga range from ■—4.Qe' to +1 Off, 
whereas Judge L's ratings (on comparable but not identical) children run 
from ■—1 Off to ++0ff Then it is clear that on the basis of standard (ie, 
sigmn) scores, Judge L’s children will (let us say) be awarded scholarslups 
much more often than the children of Judge K We conclude, then, that 
80 far as skewness is concerned, the simple correlation criterion which we 
have employed to measure the influence of the personal equation is 
inadequate 

Before proceeding to assess the importance of differences among judges m 


“This follows from the formula for the correlation in the combined 
table (11, p +39)- 

Af.iV,_ 

In this formula, Vi=the ratings of Judge Xj, V"“®tlie intings of Judge Xs, 
yi=‘ya*“the cnteiion scores of the group of children who were judged, 
v==the ratings in the combined distribution, y=the criterion scores in the 
combined distribution, iV=(A^j+iV*)=thc number ^ cases in the combined 
distribution \i lb the mean of the Vi tlistiibution, vj tl« mean_cif die ii 
distribution, etc Since in the case under discussion yi=y«> and a7i=\i, the 
last teim of the formula vanishes 

Fiiither, since ®'*d N=2Ni-h2Nj, the 

formula may be re-written 

Whence, r=- 


r=- 


2 




R<itin<3s cn Co 
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skewness, it may be well first to eTamiae several frequency curves of ratings 
Perhaps after spurious differences in means and standard deviations have 
been eliminated, differences m skewness aie obviously negligible. Graphs 
I-S give the frequency curves of ratings lo five Companies at Camp Meade” 

We should expect I^on the basis of the curve of Army intellect yielded by 
the Alpha test (9, p 7)3 that the distribution of ratings of intelligence in 
these Companies should be somewhat positively skewed A glance at the 
curves shows that this expectation is fulfilled in all cases except Company 
B To whnt extent Company B's intelligence really is atypically skewed, as 
the curve of ratings would suggest, and to what extent the ratings in the 
other Companies fail to levcal cases of atypical skew, it is not possible 
exactly to state” The fact that the correlation with Beta scores drops when 
the ratings of Companies B, H, and K are arbitrarily eqiialired by the use 
of a noimal curve (1) indicates that the unusual skew in the intings of 
Company B is not altogether a result of error on the part of the eatings. All 
in all, then, we may conclude—so far as these Army results permit a con¬ 
clusion—that illegitimate differences in skewness arc not present to an im¬ 
portant extent. 

The Army data, while suggestive, are inconclusive foe lack of an ade¬ 
quate independent criterion against which to check the ratings. In the 
Institute nursery school, each of 25 children were rated by four judges 
The criterion of inteihgence for Bus group, ns for the two groups of 12 
children used m the preceding section of this paper,” consists of the average 

- ‘3J1 

“In Graphs 1-S, the x-axis m each case represents sigma deviations from 
the mean of the group That is to say, the raw ratings m each Company 
have been translated into their sigma equivalents As a result of this 
translation, the means of all Companies me placed at a uniform figure 
(namely, Qir) , and all deviations from the mean are measured off according 
to a uniform oi comparnble unit (namely, the standard deviation of the 
Company) This uniformity in means and standard deviations la desirable, 
when skewness exclusively is under consideration The y-axis in Giaphs 1-5 
gives pc^centng<^s instead of the original frequencies, again in order to 
make the frequency curves more readily comparable with respect to skew¬ 
ness 

The original data for Graphs 1-5 arc given in reference (11), Tables 110 
and 118 

“Alpha and Beta scores, which might serve as criteria, are available for 
each Company (11, Tables 110 and IIS) But the frequency curves of the 
Alpha scores are invalidated by an extreme piling up of cases at the low- 
score end, and the frequency curves of Beta scores seem to be invalidated by 
.1 spurious concentration of cases at the other end, a result of coarseness of 
units at the upper end, of several of the component Beta aubtests—cf (11, 
pp 627-628) ft is interesting to notice (cf Table 118) that the curve of 
Company B’s Beta scores, like its curve of ratings, exhibits a greater negative 
skew than any other Company's (but Company B’s ratings differ from the 
other Companies more than do its Beta scores) 

*“The group of 12 children used in the preceding section has here been 
enlarged to 25, bec.suse frequency cuivcs based on only 12 cases would be 
too irregular to be meaningful for the present problem 
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of from S Co 9 IQ’s in mental-test batteiy of standard intelligence tests.^” 
Graphs fi-10 present frequency curves of the ratings of each judge, and 
of the criterion As in the case of the Army curves, sipma-scorea have 
been used as the a--axis. 

We should hesitate to affirm dogmatically, on the basis of Graphs 
6-10, that differences in skewness between judges are oi are not im¬ 
portant It IS noteworthy, howevci, that, if foi each child an average 
IS formed of the sigma-scme ratings of the foui judges, the ficquency 
curve of tlie avei«agc ratings is piactically identical with that of the 
criterion IQ’s (see Giaph 11). In othci words, no matter how 
significant the factor of skewness may be in individual judges’ latings, 
this significance piactically vanishes if seveia! (say thicc oi more) 
judges' ratings aie averaged 


No 



Graf’h 11. Average Ra+in^s vs 


Average I Q 


\ 

$ 


Wheie special refinement is requiied, or where only a single judge 
IS available, it is suggested that latmgs be adjusted on the basis of 
a frequency curve midway hctiveen the actual ficquency curve and 
the theoietically coircct one Arbitrary adjustment of all ratings to 


”Mean nuinbei of tests administered to each child, 7 32, median num¬ 
ber, 7, 
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the tlicoreticnlly coirect form (the method used by the Army psychol¬ 
ogists) IS not likely to be most satisfactory, it makes the indefensible 
assumption that all diveigcnccs fiom the theoretical curve are due 
solely to errois of judgment, and not at all to fluctuations or selective 
factors in sampling. 

IX. Further Criticism of Results* The Conditions 
OF THE Experiment 

The pieceding section discussed a possible ciiticism of the statistical 
technique; the present section will considei possible defects m the con¬ 
ditions of the expeiiment. To what extent is the small influence of 
the personal equation, as found in Section V, due to (1) confeicnee 
among the nuiseiy-school teachers at the time of lating, (2) discus¬ 
sion or conversation among the nursery-school teachcis, at various 
times, conceining the intellectual chaiactciistics of the childicn; and 
(3) knowedge of the chidren’s IQ’s? 

Tlie first item may be promptly dismissed no conference or dis¬ 
cussion took place among the teacheis at the time of the rating. 
With respect to the second item, there is no question that a certain 
amount of discussion and conversation benveen teachers in tlic same 
school occasionally does take place. Howevei, between the teachers 
at the Children’s Community and those at the Institute, discussion 
concerning the respective groups of childien larely, if ever, occurs— 
and we have already seen that the personal-equation effect among 
judges m different schools is only a tiiflc greater than that among 
teachers in the same school. Moreover, this slight difference between 
the two personal-equation effects is readily explainable by chance, oi 
by greater differences among the judges of different schools in back¬ 
ground and in statistical training 

It deserves recognition that, between tlie teacheis in the same 
nursery school, discussion or conversation is usually about the child 
who is rather obviously exceptional To the extent that discussion 
actually occurs, and includes a consequential number of children, 
and actually alteis teacheis’ evaluations, we should expect spurious 
agreement between judges in their ranking (i e , relative placing) of 
the children But, even so, no nccessaiy reduction of the personal 
equation between the judges’ ratings would occur, for each judge 
might still employ a different rating to express the mean of the group 
being lated; and each judge might still employ a diffeient sigma- 
unit to express deviations from the mean The “personal equation,” 
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It must be remembered, is not a matter of relative agreement or dis¬ 
agreement between judges, but a question of absolute differences in 
the mean, standard deviation, and skewness of the distubution of 
each judge’s ratings. 

With respect to the third item, viz, knowledge of tlie children's 
the identical argument applies as in the preceding paragiaph 
In fact, the liigher each individual judge’s ratings coirclate with 
average IQ, the gieaiet is the bkchhood (othei things being equal) 
of a large personal equation (see Section III). Fortunately or un- 
foitunately, howevci, the teachers rated the children not on then 
IQ’s, but on five more oi less separate, and somewhat specific traits, 
viz, mental alettncss, ability to learn, play initiative, speed of com- 
piehcnsion, and language oiganization (sec Section IV) Of course, 
halO'effcet m the latmgs probably made these traits less specific than 
was desiicd But even if the teaclieis did late the childicn on the 
basis of a single geneial impicssioii, it is believed tliat, with the 
given questioiinaue and under the experimental conditions, this gen¬ 
eral impression proceeded from obseivation of the children’s behavioi, 
rathei than from any knowledge of IQ’s We may suggest, m this 
connection, that nuisery-scliool teachers do not appear to take any 
too seriously the IQ’s of young childien on present preschool intel¬ 
ligence tests. With their own exceptional opportunities for obseiva¬ 
tion, the ceacheis appear to consider then own judgment of the child 
to be raoie important than (or at least just as important as) tlic 
IQ The leacheia, moreover, appeal to consider the IQ as representing 


”The ratings used in tKe present study were made in 1929 Judges D and 
G, however, knew and rated the children's intelligence in 1923 as well as m 
1929. After the latings of 1928, the teachers were given some knowledge of 
the children's IQ’s If this knowledge were remembered, and were influential, 
then the ratings of Judges D and E m 1929 ought to correlate higher with 
the children’s avciage IQ, thun the r’llings of the same judges on the same 
children in 1928 No such highei correhition is observed 




Correlation 

Correlation 




with average 

with avcinge 

No of 

Judge 

Eating 

IQ, 1928 

IQ, 1929 

cases 

D 

Average of two 
ratings, made 
each year 

73 

63 

23 

E 

Single rating, 
made each year 

79 

83 

19 


Average correlation 76 

73 
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a more or less special, typically "mental test” kind of ability. This 
"mental test” ability is admitted to overlap, but not to coincide ^vlth 
the equally significant abilities discerned in daily observation 

X. Special Cases 

The two preceding sections have failed to uncover any icason for 
icjecting the evidence adduced from the Army Memoirs (1), oi 
fiom oui own expeiiment Special circumstances aie leadilv imagin¬ 
able, howevci, under which the "peisonal equation” may become 
quite significant Tlius, the judges may diftei widely in the level 
of intelligence which they customarily employ as a refeiencc point, 
01 in the range of human intelligence which they have obseived Tlic 
judges may be veiy unequally fanniliai with statistical concepts, oi 
with the frequency distribution which most commonly cxpicsses 
individual differences in talent The judges may be given instructioiH 
which aie so incomplete or non-specific that individual differences 
in background and statistical training aie given full lein. The judges 
may differ seriously in then interpretations of the instiuctions accom¬ 
panying the rating scale, or even choose (whethei deliberately or not) 
to disrcgaid the instiuctions, and rate according to their own intuition 
01 habit Such disregaid of instructions is most likely to occur when 
judges aie rushed foi time, oi uninterested, or unconscientious. 
Finally, the judges mav derive personal advantage through consistent 
under- or over-rating, and fail to lesist this temptation unifoimly 
It follows, from the above, that for ideal results, not only must the 
rating scale and its directions be veiy caicfully constiucted, but 
judges must eitliei be carefully trained in rating, or carefully selected, 
or both. Tn any case, the best icsiilts aie likely to be obtained if 
sigma-scores of each ratei are used, lathei than raw scoies. If the 
means and standard deviations of the sample rated by each judge can 
be more or less adjusted on the basis of independent information 
(such as occupational level of the fathcis, social status of the parents, 
or scholastic recoid of the group), so much the bettei Cases atise, 
howevei, in which the group being lated is so small as to render the 
calculation or adjustment of mean and standard deviation impractical. 
In such situations, especially, an extra effort should be made to secure 
ratings on each subject from several judges, these judges, moreover, 
should be especially well equipped and well trained foi their task If 
these conditions cannot be fulfilled, the ratings should pieferably be 
replaced or be supplemented by appiopiiate tests of a known (not 
assumed) degiee of validity 



THE PERSONAL EQUATION IN RATINGS I 


289 


XI Summary and Conclusions 

In their caieful study of the validltv of the Alpha and the Beta 
tests, the Army psj'chologists made conclations with officers’ ratings. 
In order to eliminate the "pcisonal equation” from the ratings, aibi- 
traiy adjustments were made on the basis of the normal cuive These 
adjustments, the wiiter has shown (1), failed to impiove tlie coi rela¬ 
tion of the ratings with the cnteiion—indicating that t)ic personal- 
equation eftect IS probably much smallci than has gcncially been sup¬ 
posed 

These results prompted a further investigation of the mfluence of 
the pcisonal equation m a pieschool sample for wliicli f.iiily adequate 
test measuies of intelligence weie .wailablc (viz, the avciage of from 
5 to 9 IQ's in standard intelligence tests) The mean and standard 
deviation of each judge’s latings In this sample were objcctivclv ad¬ 
justed on the basis of the mean and the standaid deviation of the 
distiibiition of aveiagc IQ’s. The pcisonal-cqiiation effect was then 
defined as the difference between the coiielation of the adjusied 
latings with the ciitcrion of IQ’s, and the correlation of tlic unad¬ 
justed latings with the same criteiion. In oidci that the pcisonal- 
equation effect sliould be assessed at its maximum, this procedure was 
applied to two deliberately small gioups of 12 childien e.ich, selected 
at landom from two nuisery schools The judges in these schools 
diffei consideiably among themselves lu their piofessional and educa¬ 
tional bacltgiound 

Under these lather special adverse conditions, the mean (also 
median) personal-equation eftcct between teachers in the same school 
comes to no moie than 013 points of corielation; the mean effect 
between teachers in different schools conics to only .023 points of 
coiielation The langc of the total 21 deteiminations of the influence 
of the personal equation is fiom .000 to 063, the mean eftect of the 
personal equation is to reduce a correlation of .722 between latings 
and cntciion to 705—a difference of only 017^® 

To the above findings the objection may be raised that the statistical 

IS not nt all unusual, when leLitiona aic tn the neighborhood of .70 or 
heloiv, for elaborate statistical adjustments to fail to improve a correlation by 
more than 02 or ,03 To give a specific instance from the Afcmoirr (11, 
Table 101), redistributing as many as J0% of the c.isea in a correlation 
chart (m a case wheie this portion of the population was quite inadequately 
measured by the Alpha test) failed to laise an original correlation of 
Si67 to more than 6138 This instance from the Menioiis is not at all 
unique 
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technique employed ignores spurious differences between the judges 
in the skewness of their ratings Such differences of skewness, how¬ 
ever, would in no way affect tlie correlation with a criterion, never¬ 
theless, they might, if sufficiently large, lesult in some injustice to tlie 
children being lated The exact importance of this factor of skewness 
has not been quantitatively evaluated in this paper. It appears to be 
small, and can leadily be minimized or removed by averaging the 
ratings from seveial judges, or by adjusting the ratings to a form 
midway between the actual frequency curve and the theoretically 
correct one 

A critical eitamination of the conditions of the experiment showed 
that the virtual absence of any personal-equation effect could not have 
been caused by knowledge of the children’s IQ’s, nor by discussion 
of the child len among the judges. The inter-school personal-equation 
effect (between judges in different schools, unfamiliar with each 
other, and rating diffcicnt samples) is scarcely any greater than that 
between judges in the same school. 

To minimize the “personal equation” from all sources, the follow¬ 
ing measures are recommended. 

1. The Judges. For each subject, ratings should be obtained 
from seveial judges. These judges should be interested in the ratings 
they are making, and have the time to do the rating as well as they 
are able The judges should be similar m their educational back¬ 
ground and professional experience; and they should have some famil¬ 
iarity with the statistical concepts involved in frequency cuives If 
possible, the judges should be given specific training m rating, and the 
ability of each judge to rate speciffed traits should be known. 

2, The Rating Scale The rating scale should state as clearly and 
objectively as possible exactly what the judges are to rate, and on 
what observational basis their ratings are to rest. The rating scale 
should contain very full, quite explicit instiuctions, with warning 
against the common eirors of rating, viz, “halo”, over-rating (espe¬ 
cially in cases of long acquaintance and friendly interest ), the “rela¬ 
tive” effect, and the error of central tendency, or othei undue 
deviations from the tiieoretically correct frequency curve. 

3 The Statistical Technique The number of cases lated by each 
judge should be sufficiently laige to make the computation of the 
mean and standard deviation of his ratings practical Raw ratings 
should be converted into sigma scores; and if possible, the mean, SD, 
and skewness of each judge’s ratings adjusted on the basis of what- 
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ever independent theoretical or practical information is available 
The adjusted sigma-ratings of several judges on each subject should 
then be aveiaged—a weighted aveiage is, of course, best if the iclative 
abilities of the several judges arc known 

It is realized that the set of iccommendations above is moie or less 
idealistic, and cannot always be fulfilled Complete fulfillment, 
howevei, is by no means necessary in older to keep personal-equation 
effects negligibly small As a mattei of fact, ui the present experiment 
most of the suggested piccautions were deliberately violated or ig- 
noied—with what results the reader is already familiar 

We should not care to deny that situations can be imagined in 
which the personal equation between judges may become of some 
importance But it is also true that equally practical situations can 
as readily be imagined in wliicli the error from the personal equation 
may be expected, on the basis of the data of this paper, to be negligible 
So long as corielations with ciitena are in the neighborhood of (say) 
75 or below, othei extianeous factors—either m the criteria, or in 
the instiument of measuiement—are of so much greater importance 
that the personal equation sinks into relative insignificance. This 
study seems to demonstrate conclusively that if latings are to be re¬ 
jected as a legitimate technique in scientific psychology, they cannot 
at piesent be rejected on the ground of the “personal equation.” 
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L’lSQUATION PERSONNELLE DANS LES ESTIMATIONS I UNE 
DETERMINATION EXPERIMENTALE 
(Resume) 

II y a longtemps que Ton critique estimations ^ cnusc de "I’^quntion 
peiRonnello” entre ]cs personnes qui les fait, bien que Von n’ait diiini que 
raiemcnc '‘I’^quation personnelle” clU-m6mc, m n’ait jamais pr^cls^ment 
determine son influence Dans cette etude, ‘i’6quation personnelle” signifie 
les faiisses difI6ienccs entre les moyens ou les deviations ordinaires des 
estimations de deux juges ou plus, Vinfliience de I’equation personnelle est 
dcflnie comme I’lnfluence de ces fatisses diifeiences siir la correlation entre 
lc9 estimations et un critiilun^ aditjuat On a fait cette etude dansi Ic but 
dc determiner I'effet de V^quation personnelle entre les estimations dea 
juges, dans des conditions faites pour 41evcr cette Influence .lu maximum. 
Dans ce but, on a employe des estimations de I’lntelligence par sept raai- 
tresses d’une ecole mateinelle, comme mesure de la valcui des estimations, 
on a employ^ line moyenre de 5 i 9 QI dans des teats d'lntelligence 
^talcnn^s, L’annlyse des resullals montre que, malgr6 lea conditions statis- 
tiqiies et exp^rimentales. defavorables imposfea expr^s, rinflitence moyenne 
de I'^qiiation personnelle, en termes de correlation, n’est que de 0,017 Le 
plus petit clTet de I’^qiiation personnelle cst de 0,000, le plus grand, de 0,064 
On nc peut h peine s’attendre I de plus grands elfets dc I’^quntion person- 
nelle que dans des circonstances treq sp4cialcs On tire done la conclusion 
que, s'll fnut refuser les estimations comme technique I6gitime de la psycliolo- 
gie scienLiflqiic, on ne peut pas les refuser h prisent a cause de I’^quation 
personnelle 
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DIE EINWIRKUNG DER PERSONUCHKEITSUNTERSCHIEDE AUF 
RANGQRDNUNGEN- EINE EXFERIMENTELLE 
BESTIMMUNG 
(Rrferat) 

Rangordoungeu (ratings) sind schon lange auf Basis dcr Unteracliicde 
der PersouUchkeit (personal equation) dcr veischiedetien Otdncrn (raters) 
kntizieit worden, olwohl die Einv?irk\mg dcr Personliclilreit selbst mir 
selten definiert iind me exakt bestirarat woiden ist In dcr gcgcnwartigeii 
Schnft menu nian init ’'Pcisonlicbkcitsnnlerschieden’^ (“peisonal equation") 
fremde (extraneous) Unterschicde zwischen den Durchscliniiten oder Nor- 
malaliwcicluingen (standard deviation) der Qrdnungcti 7weier oder 
mehreicr Oidnein (judges), die tiKWrinsj diesei ficniden Untcisclncdc 
’ffirti defimeit als erne Emwirkung auf die Korrelation wiscben den Ord- 
luiiigen iind etnem angemessenen Kriteiium (criterion) In dei gegen- 
vvartigen Scliiift hcabsiclitet man, die Einwirkimg der Peisoniichkeits- 
unteischicde iinter Bcdingungcn zn bestimmcn, die mit dcr Absicht 
festgesetzt warden smd^ dicsc Einwikung bis ni ihrem Hohepunkt 211 
steigcrn Zu diesem Zwcek venvendete man von sieben Voiscliullehrecn 
(nursery-school teachers) bereebnete IntclbgeMbercchnvmgen (mtcliigente 
ratings), als Malssstab derYaliditatvemendeteTnan clenDiirclischnUtder an 
5 bis 9 ancikannten (standard) Intelligenzprufungen eiziclten Zishlen Eine 
Analyse det Befunde Zeigte, dass die duiclischnittjiche Emwirkung dcr Per- 
aonlicKkeitsimterschicde, in emer Korrclaiion ausgedruckt, tiotz der nbsicht- 
lich aufgelegten ungnnstigcn statistischcn uod expenmcntcllen Bedmgimgcti 
nur 017 betragt Die kleitotc Peraonlichkfiitsmitcrschiedswirkung betragt 
000, die grosste 064 Giosscre Emwirknngen der PersonlichlvLitsuntCTschicde 
Sind aiisser unter ganz besonderen Umstanden kaiim 7U erwarten Man 
schliesst hieraiis, dass wenn Rangordnung alg ligitimes verfahren in dcr 
wissensdiafdichen Psychologic zu verwerfen sind, so kann diesc Venverfung 
gegenwaitig lucht auf Giund dcr PersonlichkcUsiuiterscluede stattfinden 
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A STUDY OF CERTAIN SELECTIVE FACTORS INFLU¬ 
ENCING PREDICTION OF THE MENTAL STATUS 
OF ADOPTED CHILDREN 

OR 

Adopted Children in Nature-Nurture Research* 

From iltn Insttiuie of Child Welfare and Sociology Department, University 

of Minnesota 


Alice M, Leahy 


I. The Significance of Selection in Nature-Nurture 

Studies 

Ever since the time of Galton, interest has grown increasingly in 
the problem of nature versus nurture The relative potency of the 
two forces in the behavioi of human beings remains unanswered 
There are few, if any, advocates of the dominance of nature who do 
not recognize the impoitance of nurture, and, conversely, there arc 
few, if any, advocates of the dominance of nurture who do not recog¬ 
nize the importance of natuic. How^ever, because of the significance of 
the differential effects of heredity and environment in our educational 
system, efforts should be continued to secure a more exact conception 
of the role of each. In recent studies of the pioblem, foster children 
have been used as subjects. But here the question of a fortuitous 
mental resemblance between foster patents and children arises. If it 
obtains, clean-cut measuiements of heredity oi environment are im¬ 
possible 

Do factors of selection operate in the placement of dependent chil¬ 
dren in fostei homes? How consistently are children of superioi 
mentality placed in homes of superior intellectual level, how consis¬ 
tently are children of medium mentality placed m homes of medium 
intellectual level, etc ? The problem is involved On the one hand, 
it presupposes an analysis of children accoiding to some standard, and, 
on the other, an analysis and classification of the homes in which they 
are adopted. 

Modern Child Placement. As child placement work is organized 

^Accepted for publicallon by John E Anderson of the Editorial Board 
and received in the Editorial Office, December Z2, 1931 
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today, adoptive parents aie rarely the initial selectors. Only certain 
children are presented to them from whom they may choose. Al¬ 
though some children are placed independently of the supervision of 
any agency, such cliildien are not likely to appeal in a natuie-nuiture 
lesearch, since investigators are usually dependent on child-placing 
agencies if they are to secure an adequate pojiulatvon Indisciimmate 
placement is piactically extinct It is indeed a question whether the 
fiankly commeicial “mateinity-cliild-placing hospitals” which are 
known to exist in certain sections of the United States piocccd in such 
a fashion “Anything, so that it is a baby” -would not satisfy then 
patrons 

“Fit the home to the child” has been the cxhoitation m the litera¬ 
ture for the past two decades. As early as 1910, Hart (14, p 236), 
addressing a group of social investigators, spoke to this effect “You 
must bear in mind that there are fiist class, second class, and third 
class children, and there aie first class, second class and third class 
homes.” 

Slingerland (19, pp 120-123), writing in 1918, emphasized ttie 
impoitance of selective placement “It is important that the right 
child be selected to fill an appiovcd application Without the expert 
study of the home no one knows the type of cluld likely to win a 
permanent place there.” At this time, also, the pait that tlie agencies 
should play m determining placement was expressly stated by him 
“The wise social worker will be able to select the group of children 
shown, and m many cases direct attention to and influence the choice 
best fitted to enter that home ” 

In 1930, the responsibility of the placement agency is more .strongly 
stated “To subject a child to a lifetime of failure to meet lequirc- 
ments of his adoptive family and community is a refinement of per¬ 
secution. A misplaced child, cither over-placed oi under-placed, often 
becomes the center of a tragedy” (17) 

What does “fitting the home to the child” connote foi selection? 
Obviously, drawing the home that is hist suited foi the child, i.e., 
one \n which he will he loved and well cared for, one that is able 
to surround him with the most favorable conditions in which to 
realize his potentialities. As mucli as wc might philosophize on the 
merit that accrues to the individual who meets difficulties and over¬ 
comes them, the practical wisdom of men would not permit the 
placement of children into situations which give anything but the 
maximum promise foi happiness to both the child and the adoptive 
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patents. On a purely lational basis, the gamble is least in those 
cases m which the disparity in intellectual equipment between adop¬ 
tive parents and child is small. 

From the systematic procedures known to exist tn placement work 
and from the standaids that have been reiterated by child welfare 
leaders, it seems fair to assume that an attempt is made to select 
children for adoption on the basis of their mental resemblance to their 
prospective parents. How neaily it is accomplished awaits demon¬ 
stration 

Studies tit the Field Selective placement of children in adoptive 
homes has not been previously investigated. However, the studies of 
Burks (3) and Freeman (9) of the influence of environment on 
test intelligence of foster children should be discussed, since both 
considered the problem in their experimental populations and botl 
advanced aiguments of its non-existencc. On the piobability of its 
absence their respective conclusions stand or fall 

Bulks’ and Freeman’s studies were nature-nurture investigations 
concerned primarily in mcasuiing the influence of environment on 
test intelligence They were undertaken at the same time, but pur¬ 
sued independently—one at Stanford Univeisity and the other at 
Chicago. 

As indicated by the title of Burks’ study, resemblances between 
foster parent and foster child weie compared with those found in a 
control group of true parent and true child For the latter group 
the coefficients or coi relation were consistent with those established for 
filial resemblance, i e, about .50 In the case of the foster gioup the 
degiee of resemblance between paient and child was strikingly low, 
langing fiom less than 10 to .25 

Fiom this evidence the author infers that the intelligence of foster 
childicn is only slightly influenced by environment The logical force 
of tins inference hinges on the freedom of her foster group from the 
probability of selective mental resemblance in placement If mental 
resemblance between foster paients and children obtains, then the re¬ 
lationship exhibited may be due to it rather than to any eftect of 
environment. 

Burks circumscribed the composition of her foster group by limit¬ 
ing It to cliildien who had been adopted previously to the age of 12 
months, thus minimizing the possibility of piccise judgments of mental 
ability on the basis of overt behavior Fuithei, she lestiicted the 
population to the white race and excluded southern European and 
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Jewish children The imposition of these limitations left only the 
possibility of selective mental resemblance on the basis of cultural 
status 

One of the author’s mam arguments for the absence of selective 
mental resemblance on the basis of cultural status rests on zero cor¬ 
relations between certain mdices of foster home ratings and occupa¬ 
tional status of 42% of the true fathers Zeio correlations are not 
surprising when one considers the homogeneity m the two populations 
with respect to occupation, and, further, the lelationship of occupa¬ 
tion to cultural home rating. In a 10-category occupational classifica¬ 
tion, the foster fathers concentrate in the 5 highest classes while 
the preponderance of true fathers is m the 6 lowest gioups. The 
application of Bair rating on which the correlation was computed 
would not greatly change these distiibutions. As will be shown latei, 
male occupation is in part a function of age (mean of true fathers was 
29, estimated age of foster fathcis at adoption of child was 38), and 
cultural home rating is definitely allied with occupation. A compari¬ 
son of occupational status of true patein.il giandfathers and foster 
fathers, or a compaiison of the educational attainment of true fathers 
and fostei fathers, if such data were available, would reveal more 
cleailv the presence or absence of selective placement on the basis of 
cultural status. 

Due to the elimination of undcsiiablc and defective cliildren, the 
possibility of an increased level of intelligence in her foster group 
was consideied by Bulks The piobabihty of icduced vaiiability m 
IQ and, lienee, lowei correlations foi IQ and cultuic inde'^ of the 
fostei home as a consequence, was not considered 

Freeman’s method was essentially the same as Burks’ His foster 
population difteied considciably, liowcvcr It was practically double 
in size (401) , age at placement ranged from 6 months to 17 yeais, 
6 months, w;t!i the mean at 4 years, 2 months, 8 47% were negro 
children, and four ycais’ residence in the fosiei home in which the 
child was located peimitted admission into the cxpeiimenlal group. 

In contrast to the low coefficients oi coiteiation between test in¬ 
telligence and foster home lating found by Buiks, Freeman sccuicd 
coefficients that ranged from 32 to 52 when certain sub-classifica- 
tions were used, and 48dr 03 foi his cntiic population Fiom this 
evidence he piopounds the influence of enviionment on mental ability. 
An influence, commensurate with that established for tiue parent and 
child in which both heredity and enviionment aic operative, follows 
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from the magnitude of his coefficients, providing the data .iie free 
from the eftect of selective placement. 

The possibility of superior foster parents selecting initially blight 
children was considered a small factoi in the relationship, by the 
author Argiirnents were advanced in support of a negligible selective 
influence since' (1) m 82% of the cases no mental test had been 
given befoie placement; (2) adequate family histones of children 
were not available by which their mentalities might have been esti¬ 
mated, (3) the aveiage age (4 yeais, 2 months) at which these 
children were placed m fostei homes precluded dependable estimates 
of mental ability fiom obseivable behavioi, (4) when negio children 
were omitted, the coefficient of coi relation between IQ and foster 
home lating remained practically the same, (5) when 156 children, 
for whom it would have been least possible to estimate their intel¬ 
ligence since they had been placed under the age of 2 yeais, were 
consideicd independently, a coefficient of .52± 04 was secuied be¬ 
tween test intelligence and foster home rating, (6) when 59 childien 
for whom no histories were available were considered separately from 
the entire group, a correlation of 51 ±06 between test intelligence 
and foster home rating was obtained. 

In considering Fieeman’s objection to the possibilities of selective 
placement, one would promptly agree upon the limitation of estimates 
of mental ability in which no objective test data enter At age 4 
years, however, the possibility of estimates of mentality from ob¬ 
servable behavior is not remote, especially with the children who have 
been under observation foi any length of time. According to the au¬ 
thor’s tables, the legitimate children, who constituted 65% of the 
total foster group, were known to the placement agency and cared foi 
in its receiving home or in a temporaiy boarding home before place¬ 
ment in peimanent fostei homes for a peiiod of 11 months, on tlie 
aveiage The illegitimate children, who constituted 35% of the 
group, weie known and under care for a period of 3 months, on the 
average. The mean age at peimanent placement for the legitimate 
adopted children was 5 years, 8 months, for the illegitimate children, 
1 year, 7 montlis. 

Whether the family histones m the Freeman population were 
sufficiently complete to forecast the potentialities of the childien can 
be seriously doubted. Nevertheless, the amount of information re¬ 
ported caused the author to conclude that "the foster children came 
from inferior homes and had a heredity whicli was decidedly pooi ” 
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It IS possible that these same datti supplemented by other unrecorded 
information influenced the placement agency in its choice of foster 
homes. In so far as this occurred, the repoited coefficient of correla¬ 
tion between test intelligence of children and foster home rating is 
weighted by selective placement 

If all sources of selectwe placement were removed in the Freeman 
population, then the conelation 48± 03, found for test intelligence 
and fostci home rating when negro children were omitted, would 
stand as substantial evidence in support of the influence of enviion- 
ment on the mental development of childicn. TIic influence of family 
history and obseivable behavioi, in a poition of the group sufficiently 
large to aftect the coefficient for the entire population, howevet, is 
not improbable 

It IS apparent fiom our anal)^is of the foregoing studies, that a 
knowledge ot selective placement is essential to the mtei pi elation of 
nature-nuiture findings in which foster childien are the subjects 
Conclusions cannot be made for either natuie oi nuiture, unless it 
can be demonstrated that the experimental population is free from 
the effects of selective mental lesemblance 

II Scope of Investigation and Description of Data 

Purpose of Present Study The present study seeks to discovci 
fiom the social case records of unmarried mothers (1) tlie differ¬ 
ences in family backgiound between illegitimate childien who are 
adopted and those who are retained by their own mothers; (2) the 
differences in family background between illegitimate childien placed 
at a very early age and those placed in adoptive homes^ at a later age; 
(3) the degree of relationship that exists between certain cultural 
indices, namely, education and occupcational status in the familv back¬ 
ground of adopted illegitimate cliildren and similar indices in adop¬ 
tive homes. In general, all available aspects of family history which 
would seem likely to cany implications as to the mental equipment of 
adopted illegitimate children will he presented 

Number and Source The data are diawn from the records of 
11,742 unmauied mothers, known to the child-caring agencies of 

^Adoptive home is one kind of foster home, foster home is a generic term 
including adoptive, free, and boarding homes Adoptive home implies 
that the foster parents stand in a relationship to the child similar to that 
of true parents They are the legal guardians of the child, and the home 
IS presumably permanent 
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Minnesota duimg the period 1918-1928» and on file in the Children’s 
Bureau of the State Board of Control^ Every living birth that 
survived the .age of 2 years, and for whom the records revealed 
reasonably certain infoimation as to placement, is included in the 
analysis. The number for whom such information was available is 
9973, or 86 8% of the cases Of this population, 4213 children 
>vere retained bv their own mothers and 2875 were placed in adoptive 
homes The difference, as far as permanent placement is concerned, 
appears to He between these two groups. 

Tlie permanency that can be ascribed to any placement type m 
which illegitimate children are found is dependent on the age of the 
children and the recency of information concerning them. No child 
was less than 2 years old when his lecord was read and transcribed, 
95% of the children were 3 years old or over. The mean period of 
supervision was 2 years, 5 months, computed from the date of opening 
of the record to date of last entry, in d sample of 1200 cases 

It is veiy unlikely that any large number of children classified in 
adoptive homes will be transferred to other types of homes with the 
passing of time Of the children classified as letained by their 
motheis, 546 had spent varying amounts of time in boarding homes 
and institutions These children were returned to their mothers at 
the median age of 21.37 months Eighty-seven pei cent of the ictnmcd 
children have been with their mothers or maternal grandparents since 
birth. The age at which the adopted children were taken into then 
permanent homes is shown m Table 1 and Figure 1. 

It is evident that, irrespective of year of birth, age at placement is 
highly skewed The median for the major portion of our population 
(children born since 1918)^ is 6 89 months, 25% of this group were 


“The (lala are part of an intensive nature-nurture study ^hirh is being 
carried on by the Institute of Child Welfare, Uni<oersity of lilmuesola, m 
cooperation with the Children’s BnretJU of the State Board of Control 
®The childien bom (1900-1917) are classified scpaiateiy m older to dif¬ 
ferentiate them from children bom subsequently to the establishment of the 
Minnesota Childien’s Bureau m 1918 The children born since 1917 are 
unquestionably more representative of adopted illegitimate children in 
general The children born (1900-1917) Wave become known to the Chil¬ 
dren's Bureau in the process of legal adoption They are a sample of 
illegitimate children born in a period when independent placements were 
easily made. Very little is on record concerning their tiue parents, therefore 
they will not appear in our subsequent analysis. Estimates of the complete¬ 
ness of our data for true parents will be made on the population born m the 
period 1918-1928 
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FIGURE \A 

Dar Diagrams Illustratino Age at PLAcrMtNT of Adopted Children 
(Born 1918-1927) to Nearest Month 
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FIGURE IB 

Bar Diagrams Iliustratinc Agf at Placement or Adopted Chudren 
(Born 1900-1917) to Nearest Month 
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TABLE 1 


AoB AT Placement op Adopted CiiiEDRrN (to Nr-AREsr Month) 


Duth yeai 

Number 

reporllng 

age 

Peicentage of 
total 30 
placed 

Age 

Median 

in months 

Ox 

0. 

1918-1927 

2184 

98 2 

6 89 

3 25 

14 89 

mo-1917 

588 

90 3 

24.61 

844 

39 75 

mo-1927 

2772 

96 4 

8 10 

3 14 

21 17 


placed {It 3 25 months oi youiigei, 75% at 14 89 oi younger That 
judgments of mental promise, from either test evidence, oi observable 
behavioi, could have influenced the selection of homes for the majouty 
of those cliildicn is veiy doubtful If judgments of mentality wcic 
made, they must have been made on otliei evidence 
Rcptescniaiiveness To what extent the population th.it cnteii, 
into the .Tiialysis is imieprescntative of illegitimate cluldren in general 
cannot be exactlv determined The disappearance of .inv large nLim> 
ber of unmarried motlieis foi whom the placement of their offspring 
is unknow'n would seiiously affect oui analysis of tlie relationship 
of parental backgiound to placement In view of the relativelj' small 
number for whom placement is unknown, and since it is reasonable 
to expect that this number would be distiibuted at landom m all 
types of placement (retained by mother, boarding home, institution, 
and adoption), the likelihood of distoited means is impiobable 
An analysis of Minnesota’s legal provisions for the registiation 
and supervision of illegitimate children enacted in 1917 (13) leads 
one to the conclusion that the chances of an unselected population are 
veiy gic<Tt By tliesc statutes the Board of Contiol is cmpowcied 
to demand notification of the birth of all illegitimate children, to 
license and supervise all maternity hospitals, mateinity wards in 
general hospitals, boarding homes, and institutions for children, and 
to investigate all petitions to adopt children. 

Granting the adequacy of oui number, the question of representa¬ 
tiveness persists, due to the vai lability' m completeness of the case 
records. Certain classes of information, as age of parents, residence, 
marital status, birth date of child, and date of placement, are reported 
in 60 to 90% of the cases Education and occupation of mothers 
ar& reported in appioximatcly 60% of the recoids. Tlie same data are 
less completely repoited foi the fatheis Data concerning the adoptive 
paients are 90 to 100% complete Each class of Infoimation, there- 
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fore, must be considered fiom the standpoint of its representativeness 
The percentage of completeness will be leportcd on the basis of the 
total number of children in each placement group The items 
education and occupation will be analyzed on the basis of othei 
known facts, in an attempt to asccitam the existence of possible eirors 
in sampling. 

Enors due to the tendency of ccitnin paicnts to overstate their 
age, occupation, education, etc., aie no douht cancelled by a similai 
number who tend to undeistate these itcm^ 

Fiom Table 2 it is appaicnt that cuois due to stanclaids of collect¬ 
ing and recoiding data would be appioxiinately the same in both 
populations (adopted and retained), since, judging fiom bath yeai 
of cliildien, neithei population is concentiated at any one point m the 
time span which oui data covets Both populations ate distiibutcd 
with relative etiuality over the 10-yc4a period Fuitlici, tve have 
no reason to suppose tliat individuals of a ccitain social status me 
poitiaycd with greater accuiacy fiom population to population 
Infoimation concctnmg tlic unmarried parent who is most capable of 
self-maintenance is ptobably absent m about the same proportion in 
each population A compauson of the means of the two gioups may 
hence be valid, even though each of the means cntcnng into the 
compauson is in erioi by an unknown amount 

The geneial tendencies observed m the comparison of these two 
gioups of illegitimate children mciit considerable conlldence They 
arc m the mam made fiom a laigc numbei of cases appearing over an 


TABLE 2 

Distridution op Adoppit) and Retained Chiidrbn According ro Yhar of 

Birth 



Children adopted 

Children ictnincd 


A'=22+9 

Af=4079 

Year of birlh 

Percentaire 

Peicentage 

1918 

10 8 

6 5 

1919 

103 

59 

1920 

113 

8 1 

1921 

12 1 

100 

1922 

10 7 

It 3 

1923 

102 

11 4 

1924 

92 

12 2 

1925 

90 

11 3 

1926 

95 

11 6 

1927 

70 

LI 6 
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extended period of time. The large numbci obviates the possibility 
of spurious influences from extreme vaiiations, as well as the danger 
of concentiation at any one point in the distribution, for the variable 
under consideration. The time span involved reduces the influence of 
transitory social and economic conditions, such as war, economic 
boom, or economic depression, which might unduly weight oui social 
criteria to one side or the other. 

ni. Educational Attainment op Parents of Illegitimate 

Chii«dren 

The educational attainment of an individual is conceded to be the 
product of many factors "The theory that native intelligence is one 
of the most important conditioning factors in continuance in school" 
IS shown by the accumulation of data on psychological examining in 
the United States Aimy (23, Chap 10) In an unsclected group of 
653 men from nine camps, the correlation between examination alpha 
and reported schooling was 75; for a selected group of native-born 
men, the correlation was 65, The same data, however, demonstrate 
that education is not “the chief conditioning factor in scores on 
examination alpha" by a comparison of 660 officers whose schooling 
was eighth grade or less with 13,943 recruits who had moie than 
eiglith-giade schooling. The median alpha scoie for officers was 
107.3, foi recruits 97 4 Hence, the Army evidence would advise 
against unqualified inferences as to the intelligence of an individual 
from a report of his school attainment Studies of American school 
children have shown that individual graduates vary widely from the 
gioiip aveiages m test intelligence—attainment being, indeed, the 
lesult of factois other than intelligence However, these same studies 
have shown the successive elimination of the less well endowed as the 
educational ladder is ascended. The general expectancy, m consider¬ 
ing a group of individuals, is for ability to coi relate with length of 
schooling And, in comparing groups of indivdiuals, the greatei their 
homogeneity with respect to sex, age, lace, community facilities foi 
sclioohng, and occupation of patents, the moie significant are the im¬ 
plications of differences in school attainment foi innate ability An 
examination of our comparative populations (parents of adopted and 
paients of retained children) on the foregoing items would obviously 
yield nothing on subjective factors of personality, educational ideals, 
or community standards—^all of winch are unquestionably significant 
in the school attainment of individuals. However, it is tcasonable to 
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expect that neither population would be weighted more favorably than 
the other with respect to these subjective characteristics. 

Homogeneity of Comparative Population. The sexes aic considered 
separately in all comp.'irisons. 

There is no difference in age for mothers. Age computed to the 
nearest whole year at the birth date of the child showed the follow¬ 
ing: 

M 21 46, S D 4.69, for 1879 mothers whose children were 
adopted, 

A/ 21 43, 5 D 5 01, for 3958 motheis who retained their children. 
A slight difference in mean age was found for fathers 

M 25.78, S.D, 7.28, for 1300 fathers whose children were adopted, 

M 26.46, S.D 7 72, for 2929 fathers whose children were re¬ 
tained by mothers. 

Notwithstanding the fact that the difference for fathers approaches 

D 

a value winch may be regarded as statistically reliable-= 2 79, 

^Ai!f 

the actual discrepancy Is not sufficient to raise or depress any edu¬ 
cational average that might be explained on the basis of varying 
educational opportunities with time Certainly, notliing less then 
a decade would be considered productive of variation m educational 
attainment due to differences in school opportunities 

The peicentage frequency distribution of race shows that the 
mothers of childien wlio are adopted aie 98 6% white race 
(iV=2035), the fatheis, 99 0% (N=1916), the mothers of ictamcd 
children aie 96 1% white lacc (2'/=4078), the fathers of retained 
children are 97.6% white race (N=3886) From these figuies it is 
appaient that the adopted population exceeds the letained in white 
race. This excess (2%) is so slight, however, that it would not affect 
an educational average based on a laige population A second considci- 
ation which makes race a negligible influence in oui comparative 
populations la the absence of \nfo\matvou concerning the educational 
attainment of Indian and ncgio unmained parents Ordinarily 
they were classified undei “no information " Therefore, when wc 
contrast placement groups, we are dealing almost exclusively witli 
parents of white race 

The majoi nationality groups (German, Norwegian, Swedish) oc¬ 
cur in almost identical pioportions in the two populations (adopted 
and retained). In no instance is the disparity greater than 4%—the 
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average disparity is less than 1%. The group as a whole might be 
roughly characterized as North European Hence, differences in 
educational attainment cannot be assigned to differential group tiadi- 
tions 

Information on residence* was available for about 75% of the 
entire unmarried parent population A statistically reliable difteience 
(7 2%) in favor of city residence in contiast to luial residence is 
piesent for the parents of adopted children as compared with parents 
of retained childien Thcie is no difference in town residence, i c., 
the parents of childien who are adopted and the paients whose chil¬ 
dren aie retained by then mothcis icside m approximately the same 
proportion in towns The effect of the difference favoring city resi¬ 
dence should be expected to result in highei scliool attainment foi the 
parents of adopted childien. An equally peitment consideration, 
howevci, is the extent to which this discrepancy in lesidence may be 
ascribed to innate ability differences of cailiei generations The mass 
of evidence fiom diicct studies (1, 2, 7, 21) leads one to the con¬ 
clusion that theic has been a continuous migiation of the more super¬ 
ior intellects to uiban communities, since a senes of well-controlled 
investigations show that the intelligence of urban school children is 
highei than the rural average and that the parents of children of 
exceptional mental ability are born in grcatei proportions m urban 
communities On these bases diffciences In school attainment between 
urban and rural population liavc stiong heredity implication. How¬ 
ever, with the advent of consolidated schools and tiansportation at 
public expense difteience in residence is less significant in school 
attainment. Then, too, we should not ovcilook the fact that the 
majority of these paients would have come under the compulsory 
school law of Minnesota passed m 1899. Compulsory eighth-grade 
education dates from about the same time oi earlier in the neighbor¬ 
ing states The residence of 93% of our population is reported as 
Minnesota and bordering states 

In considering the occupalional status of the parents of our un¬ 
married parents (grandfathers of illegitimate children) wc are limited 
to information concerning 20% of the entire maternal population 

^Residence was classified according to population, city, town, ruial Citv 
was defined as n commiinitv of 10,000 or ovci, town, 1000 W 10,000; rural, 
all under 1000. The Ltierary Digest Atlas of the lyoilti and Gazetteer 1927, 
m which the figures are based on tlie census of 1920, and estimates sup¬ 
plied by the Bureau of the Census of the population as of July I, 1925, was 
used. 
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and 10% of the paternal population. These data sliow a statistically 
reliable diffeicnce foi high occupational attainment (method of 
occupational classification presented later) in the case of the matcinal 
grandfathcis of childien who are adopted, in contrast to the maternal 
giandfatheis of children who arc letaiiied The direction of the 
diffeience is the same for the paternal population, but is not reliable 
On the environmental hypothesis, liighei educational attainment 
would be expected foi the mothers of adopted children. It should be 
home in mind, howevei, that high occupational attainment of fatliers 
and high educational attainment of childien may be due to a factoi 
of heredity common to both patent and child 
To suramaiizc, the mothers of adopted and iciaured children arc 
similar in age, as are also the fathers, the parents of both gioups of 
childien lesemble eacli other m lace and nationality, the paients of 
adopted childien reside m somewhat laigcr pioportions in cities, in 
contra,st to patents of letaincd children, the occupational status of 
the maternal grandfathers of adopted children is higher than that 
of the maternal grandfathers of retained children 

Education of Mothers of Illeffitintaie Children Education is re¬ 
ported for 1218, or 53 3%, of the mothers whose children were 
placed in adoptive homes, and for 2848, or 67 6%, of the mothers 
who retained their cliildren. A comparison of the educational attain¬ 
ment of the two groups of mothers is shown in Table 3. 

These data show that a greater proportion of mothers whose chil- 
dien are placed foi adoption attain higher levels of education than 


TABLE 3 

Placement or Children According lo Education ov True MoTiiERa 


Chances 
Critica] _, 


Education of 
mother 


Less than high 
school 

High school not 
completed 

Completed high school 
or more 


Children adopted 
No of 

Children letnmcd 
No of 

ratio 

D 

lUUU u 

a true 
- diff. 

cases 

% 


cases 

% 



>Aero 

694 

569 

14 

2001 

70 3 

0 9 

7 99 

1000 

328 

1 

26 9 

1 3 

619 

21 7 

0 8 

3 47 

1000 

1 

196 

161 

1 1 

228 

80 

0 5 

6 70 

1000 
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do mothers who retain their children. It would appear that the 
chances of a difterence in the same direction as that observed arc prac¬ 
tically 1000 in 1000 for similarly chosen populations. 

Educatmi of Fatheis of Illegiiiinate Children. Education is re¬ 
ported foi 178, 01 7 8%, of the fatheis whose children were adopted 
and for 352, or 8.5%, of the fatheis whose children were retained by 
their mothers Table 4 presents a comparison of the educational 
attainment of the two gioups of fathers. 

Here, as in the case of the mothcis, a greater proportion of fathers 
whose children are adopted attain higher levels of education than do 
fatheis of children retained by their motheis. The probability of a 
true diffcience in the same direction as that found is 998 in lOOO, 
However, the number of data concerning the fathers is small when 
compaied with the total population It is obviously less dependable 
than our data foi mothcis A coirelation of 486rt 04 (A^=912) 
between education of fathers and that of mothers (irrespective of 
placement of children) would cause one to expect the general dif¬ 
ference observed for liighei educational attainment of motheis of 
adopted children as compared with mothers of retained children to 
be maintained for fathers also The sampling enors of our educa¬ 
tional data will be discussed m the next section 

Representativeness of Data The confidence tliat can be placed 
in the foiegoing diffeienccs in education of mothers and fatheis of 
illegitimate children is obviously dependent on the representative 
character of our samples. Aie the paients whose education is known 

TABLE + 

Placement of Children According to Educataon of True Fathers 


Chances 

in 

Critical 1000 of 


Education of 
father 

Children adopted 
No of 

oases % Op 

Children retained 
No of 

cases % Op 

ratio 

D 

a true 
difE 

>/CIO 

Less than high 
school 

58 

32 5 

3 5 

154 

43 8 

2 6 

2 40 

992 

High school not 
completed 

43 

24,1 

3 2 

92 

26 1 

24 

48 

685 

Completed high school 
01 more 

77 

43.3 

3 7 

106 

30 1 

23 

2 97 

998 
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typical of the mothers and fathers of adopted and retained children? 
Only a knowledge of the complete population with respect to educa¬ 
tion would answer the question with certainty A critical analysis 
of the data with respect to the influence of other social criteria, 
however, would provide a partial test of representativeness. It is 
conceivable, foi example, that constant eiiors due to residence may be 
operating. If the group who reports education resides in preponder¬ 
antly larger numbers in the city, in contrast to the group for whom 
education is not lepoited, and if aty residents tend to attain higher 
levels of schooling, then we may conclude that oui data are positively 
weighted by the factoi of residence. If tlieie is no difference in 
residence, it would appear that the educational attainment of the 
group whose schooling is unknown would not be essentially diftcrent 
from that presented by our findings, in so far as icsidence is con¬ 
cerned In considering the two populations (adopted and retained) 
the method of checking against other social factors sharpens the 
implications of our evidence Sufficient data are available to make 
possible a compauson on the hasK of age and lesidencc between 
individuals whose education is given and those for whom education is 
not reported Although we ate able to check only a limited number 
of the variables related to school attainment, and only a portion of 
our entire population, the poition for whom age and residence aie 
known is exceedingly large 

Comparing mothers whose education is known and mothers whose 
education is unknown, it was found that the molhcis in both sets 
of data (adopted and ictamed) whose education is unknown aie 
older—the chances of a icversal in mean ages in each instance are less 
than 1 m 1000 A low negative coirelation (—.229± 01, J/=:7135) 
between education and age indicates tliat oui educational data are 
positively weighted foi the mothers in both .idopted and ictained 
populations. When icsidence was considered no difference was found 
between the motheis whose education was lepoited .md the mothers 
wliose education was not repoitcd Thcrefoie, notwithstanding the 
probability of lowei educational aveiages if complete infoimation 
wcie available, theie is no evidence of a leversal of the difference in 
education between mothers of adopted and retained children 

A similar analysis of fatheis whose education is known and fath¬ 
ers whose education is unknown shows no differences for age or 
residence in the adopted population In the case of fathers of re¬ 
tained children, the gioup for whom education is unknown is re- 
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liably older than the fathers whose education is known. Thus we 
might expect a lower average education for the entire retained popu¬ 
lation since age and education of fathers coiielate —.32li;03 
(7\^=921) A lowci aveiage education is also suggested by the direc¬ 
tion of the difkeience for rural residence Hence the true difference 
between the education of fatheis of adopted and retained children 
Would likely be greater than that presented in our data. 

Fiom the available evidence we can conclude that a largei piopoi- 
tion of mothers and fatheis of children who are relinquished for 
adoption attain highei levels of education than paients whose children 
are retained by theii motlieis Although one would be inclined to 
hold this conclusion as tentative m the case of fathers, it is clearlv 
decisive foi mothcis, wheic the numbei of the data elinunate the 
likelihood of the diffcience m education arising from chance 

The theoretical signilicaticc of the above observation is highly im¬ 
portant In nature*nurturc investigations involving adopted childien. 
The usual piocedurc is to assign the differences in actual test intel¬ 
ligence of adopted cluldicn and expected intelligence made from 
estimates of parental mtelUgencc to the influence of environment It 
is apparent that the amount assigned to envuonment will be deter¬ 
mined by the geneial liguics foi intelligence of tiuc parents that 
prevail. To date, studies indicate that unmarried mothers are below 
the average in mentality and in cultural background But, the fact 
should not be lost sight of that these studies (22) have been limited 
to small populations of selected cases known to social welfaie agencies 
and d rawn from ai eas where the unmai i led mother who relinquishca 
hei child for adoption is practically unknown From our data it 
appears that true mothers of adopted illegitimate children are at the 
upper end of the distiibution of unmarried motheis in cultural back¬ 
ground as judged by education, therefore, the piobability that they 
would vary far from the average mentality of the geneial population 
is unlikely Regardless of the need of evidence on a vaiiety of at¬ 
tributes before a general characterization as to level of ability can 
be made, one is apparently not justified in assuming an aibitrary 
level of inferiority for these motheis or their relinquished children, 
In view of the homogeneity observed m the two populations (adopted 
and retained), the superiority of mothers of adopted children in 
school attainment suggests the piobabihty of lelative superiority in 
mentality for this group as a whole 
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IV. Occupational Status of Parents of Illegitimate 
Children 

Among the measures of economic status, paternal occupation has 
been demonstrated to be related to a variety of mental traits in chil¬ 
dren. Haggerty and Nash (12), in a study of 8121 New York State 
school children in Grades 3-12 inclusive, found that success m intelli¬ 
gence IS diiectly related to the occupation of tlie fathers. Similar in¬ 
tellectual differences between occupational classes were found by 
Goodenough (10, pp. 45-57) in childicn two to four yeais of age. 
Gifted children, as defined by Teimaii (21, pp 61-72), wcie found 
m picponderantly larger numbeis m the homes of parents of the 
higher occupational levels. The lelation between occupation of 
parent and intelligence of children was shown to be positively cor¬ 
related by Dexter (6) in a study of 2782 school children, Giades 
1-8 inclusive When the social ougm of oiphan children was latcd 
on a 5-category occupational scale in Jones’s (15) study of 831 or¬ 
phans, the children from the two highest occupational classes secured 
significantly higher intelligence test scores Studying a large popula¬ 
tion of senims in the high schools of Massachusetts, Colvin and 
MacPhail (4) found test intelligence to be positively associated with 
paternal occupational rank Investigations of the composition of our 
elementary- and high-school populations have shown that the children 
in the higher grades are recruited m significantly larger proportions 
from the upper occupational levels This was clearly demonstrated by 
Counts (5) in his study of over 170,000 high-school students in four 
ui ban communities Sears e/«/ (18) also showed this relationsliip 

in their survey of the schools of Boise, Idaho As the educational 
laddei is ascended, the children from the lower occupational levels 
arc eliminated Investigations of courses of studies pursued and suc¬ 
cess in school work have shown a sirrular tendency foi the children 
of higher occupational levels to choose the courses that make the 
gieater demand on abstract thinking and, in general, to exhibit more 
pioficieiicy in the acquisition of knowledge Therefore, it would ap¬ 
pear that in so far as we mav regard test intelligence, grade in 
school obtained, and success in school studies, functions of mental 
ability, a comparative analysis of paternal occupation would tend to 
differentiate groups of individuals on the b^is of mentality While 
occupation is only a crude measure, and while the tendencies pre¬ 
viously recoided show mcony individual exceptions, they will never- 
tlieless be found to hold, on the average, foi large groups Further, 
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it should be lemembered that from data of this kind no inferences 
can be made as to whethei the cause is a matter of heredity or cnvii- 
onment To what extent the supeiioi cultuial oppoitunities affoided 
children of the upper occupational classes tend to increase their score 
on intelligence tests and to stimulate greater attainment and pro¬ 
ficiency in school work, or to what extent the ability of the paients 
which enables them to attain higher occupations is inheiitcd and may 
be the cause of the child’s peiformancc is unknown 

Occupational Classifications, The occupations of fathers and 
giandfathcrs aie classified on an occupational scale, consisting of a 
hierarchy of seven occupational groups, constructed from the occupa¬ 
tions listed foi adult males for Minnesota in the report of the 1920 
census The hieraichical airangement assumes that each successive 
gioup (VII to I) makes greatei demands on mental ability The 
occupations aie not ranked within the groups, they aie simply listed 
in the group in which, in the opinion of the judges,® there is a certain 
amount of homogeneity from the standpoint of the demand made on 
mental ability The groups range from those occupations demand¬ 
ing a high dcgiee of training and ability to those exacting no training 
and very little ability. For example, Gioup I includes such occupa¬ 
tions as chemical engineering, Group VII, day laboi In an analysis 
of investigations made of parental occupation and test intelligence 
of childien, Soiokin (20, p 240) found that in 11 out of 14 studies 
children of faimeis ranked between the childien of skilled and 
semi-skilJed laborers. Plence, in the construction of the occupational 
scale for this study the faimer was classified between tlie skilled and 
semi-skilled gioups. The positions of the remaining gioups coiie- 
spond fairly well with positions assigned them in other empirical 
scales. A general desciiption of the occupational groups (11, p 237) 
follows 

Gioup I Piofesiiional 

Group II Semi-professionnl and managerial 

Gioup III Skilled trades, clerical, and retail business 

Group IV Faimera 

Group V Semi-sLilled occupations, minor clerical, and 
minor business 

Group VI Slightly skilled ttades, occupations requiring 
■ little tiaining oi ability 

Gioup VII Day laborers of all classes 

®F L Goodenough, Institute of Child Welfare, University of Minnesota. 
E A. Rundquist, Child Guidance, Minneapolis, Minnesota. A M Leahv, 
Institute of Child Welfare and Department of Sociology, University of 
Minnesota 
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1 he occupations of mothers are classified on a scale similailv con- 
stiucted from the distribution of the einploj^ed single females in 
Minnesota in tlie census report of 1920. Since tire occupation of 
faimci appeared for less than 4% of the entire employed single female 
population, no separate gioup was made for tlicm, they arc classified 
with the semi-skilled As a consequence the scale for women consists 
of si\ gioups These groups aie similar to Groups I, 11, III, V, VI, 
and VII of the classification for men. 

Scales made fiom a more exact knowledge of the lelationship of 
occupational attainment to mental ability awaits future investigation. 

Occupation of Mothen, Occupation duiing piegnaney is lepoitcd 
for 1308, or 57 2%, of the mothcis whose children arc adopted and 
for 2810, or 66 7%, of the mothcis who letainecl their children. 
Classifying these data on the Minnesota Occupational Scale, Tabic 
VI, a consistent tendency for the mothers of adopted childicn to 
exceed the motheis of ictaincd children in the higlicr occupational 
groups IS appaient. If the populations are contiastcd on the basis 
of the percentage frequency in Occupational Groups I, II, and III 
combined, the chances of a difference m tlic same direction as that 

D 

observed me about 1000 m 1000 (-= 3.50) foi similarly 

chosen populations. When occupation at conception is considered the 
same tendency is obseived, although the data are less numerous (N for 
adopted population =: 282, retained = 725) The concentration of 
both gioups of mothers in the lower occupational levels is in part 
due, unquestionably, to their physical condition which bars employ¬ 
ment in higlicr occupations The laigcst pcicentagc are in domestic 
employment, Gioup VII. Considering, also, the fact that previously 
maiiied motheis aie included with single motheis of illegitimate 
children, we should expect the distribution to be weighted in the 
lower occupational groups, since, in geiicial, it has been ohseived 
that maiued women exceed single women in the lower occupational 
levels Whatever disadvantage is imposed on our populations by 
classifying them on a scale constructed for single women, however, 
would be gieatest for the mothers of adopted childicn since their 
degree of singleness is somewhat less than that of mothers who retain 
their children, namely, 86% (N = 1680) as against 90% (N = 
3748) In view of the latter, the difference favoring higher occupa¬ 
tional attainment for mothers of adopted children is all the moie 
notable 
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TABLE 5 


Placement or 
(Occupation 

Children According to Occupation or Parents 
of mothers as repoitcd during pregnancy) 


Mothers 

Fathers 


Children 

Children 

Childien 

Children 


adopted 

retained 

adopted 

retained 

Occupational 

Af=l308 

A'=2810 

A'=1323 

Af=3120 

Gioup 

Peicentngc 

Percentage 

Peicentage 

Percentage 

I 

0 + 

0 1 

2 1 

1 7 

II 

40 

29 

4 5 

3 1 

III 

87 

5 9 

18 1 

13 9 

IV 



90 

142 

V 

25 8 

22 1 

35 8 

29.2 

VI 

22 6 

23 5 

13 9 

144 

VII 

38 5 

45 5 

16 6 

23 5 


Occupaliojt of Fathers, As shown in Table 5, occupation is re¬ 
ported for 1323, or 57 8%, of the fatheis whose childien aie adopted 
and for 3120, oi 74 1%, of the fathers whose children aie ictamcd 
by then mothers, It is evident that a larger pioportion of fathers 
of adopted childien obtain higher occupations than do fatheis of 
children retained by then mothcis. The difference between the 
respective distributions, on the basis of tlie peiccntage frequency in 
Groups I, II, and III combined, is of such magnitude that the 
chances of a difference gieatci than zero are roughly 1000 in 1000 
D 

(-=4.60) for similarly chosen populations 

Repi eseniaiiveness of Occupational Data While there is little 
doubt that the huge number of cases involved in oui occupational 
data IS sufficient to protect it against the influence of vaiiable eriois, 
neverLheless, the nature und direction of systematic eirors remains a 
question deserving examination. To make such an examination ade¬ 
quate, a knowledge of a wide variety of facts conccining the health, 
intelligence, education, age, lesidence, etc, of our entire population 
Would be desirable We are limited to an acquaintance with two of 
these factois—age and residence —,\s tliev affect a poition of our popu¬ 
lation In all instances, however, the number that enteis into this 
examination is more than 60% of the entire population 

The analyses of the data in both populations (adopted and re¬ 
tained) show that the mothers whose occupations aie known aie 
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older than those motheis whose occupations aie unknown. Age of 
inotheis whose childien aie adopted is 

M 21.77, SD 4.36 (N" =z 1348), occupation leported, 

Jkf 19 86, SD 4 73 (^"=422), occupation not repoited 
Age of motheis whose childien aie retained is 

M 22.00 5Z). 4 84 (7^7 — 2715) occupation repoited, 
ikf 21 03, iS D 5.47 (N = 556) occupation not reported, 

Fiom the above it is apparent that the diffcience in age is greater 
within our compaiativc populations than between the samples whose 
occupations are known Statistically, the diffeiencc, within each 
population, between motheis wliosc occupations aie known and those 
whose occupations aic unknown is sufficiently laige tliat the chances 
are about 1000 in 1000 of a tiue dilterence greater than zero for 
similaily ciiosen populations. No infcienccs can be made as to 
whether oui occupational distributions have been raised or depressed 
because of age selection The relationship of age and occupation foi 
women is unknown Many of oui younger mothers have had no 
occupational history All that is important in this analysis is the 
close agreement in age (21.77 and 22 00) of motheis whose occupa¬ 
tions are known Obviously, the difference in occupational status 
between mothers of adopted children and mothers of retained chil¬ 
dren cannot be ascribed to age 

When the residence of motheis whose occupations aie known and 
those whose occupations are unknown is examined, no diffcicnce is 
found in the adopted population. But in the retained population, 
the difference for city residence is leliably greatei for those mothers 
whose occupations are known. Hence, if city residence is favorable 
to higher occupational attainment, we should expect the occupational 
average of the entiie retained population to be lower than that re¬ 
ported in our data From this it follo^vs that the difference in occu¬ 
pational status between our two populations (adopted and retained) 
would, in all probability, be gicatci than that presented in Table 5 
if complete information were available 

Systematic errors m our occupational data clue to age, but in the 
same direction foi both populations (adopted and retained), appear 
on an examination of our data for fathers. Age of fathers whose 
children are adopted is 

M 26 50. 5 D 7 50 (A7=994) occupation reported, 

M 24 04, S.D 6 18 (A7=208) occupation not repoited 
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Age of ffitheis whose children are retained is 
M 26.83, S.D 7 55 (W=2+28) occupation reported, 
ikf 23 02, 5 jD 9 58 (N=402) occupation not repoitcd 
It IS evident from the above that our occupational data concern two 
populations that agree closely in age (26.50 and 26.83), and hence the 
observed diffeicnce in occupational status cannot be assigned to diflei- 
cnce in age. 

In so fai as residence would tend to raise or depiess an occupational 
average, tlieie is not any diffeience within our respective populations 
between, fathers whose occupations aie known and fatheis whose 
occupations aie unknown In no instance is the difference gieatcr 
than one and one-foiiitli times Its standard ciror. Theiefore. neithci 
occupational distribution (adopted and retained) can be said to be 
unrepresentative of its population because of residence. 

From the available evidence it appeals that when our data aic ex¬ 
amined for sampling errors due to age and lesidence, the iclative 
superiouty in occupational attainment observed foi tiue parents of 
adopted cliildien, tn contrast to tiue parents of children retained by 
their mothers, is maintained This observation, it will be recalled, 
is made fiom large samples (over 1000) in winch chance differences 
arc improbable Conceding the limitations of occupational status as 
a discriminating index of socio-economic status, it is significant that in 
this study It corroborates the evidence on educational attainment of 
paients as to the selective character of adopted children 

V. Cultural Status or True Parents and Age at Placement 
OF Adopted Children 

Since unmaiiied parents of iclativcly supciior cultural attainment, 
as judged by education and occupation, tend to relinquish their chil¬ 
dren for adoption, the next question of interest is the lelationship 
of age of child at lelinquishment and degice of cultuial attainment of 
the parents. Although age at relinquishment does not necessaulv 
coincide with age at placement in an adoptive home, placement gen- 
eially follovi'S soon after tclinquishment Otheiwise, institutions 
would be crowded beyond capacity, and adoptive parents would be 
denied the oppojtunity of reaiing children from the eailiest age at 
which they aie available Tlieiefoie, any lelationships based on 
either age at placement or age at relinquishment would, m geneinl, 
diffeientiate tile paients of illegitimate cliildren, notwithstanding 
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the fact that there aie individual exceptions in whicli a child is held 
in an institution for several years after relinquishment In Minneso¬ 
ta, as in most states, retention by the mother is the picvailing policy, 
adoption is discouraged, while institution and boarding-liome caic are 
legarded as temporary—awaiting permanent placement with either 
the mothci or adoptive parents 

A further aspect of age at placement anscs from the side of the 
adopters. Applications for children tend to show tiiat, of the speci¬ 
fied attiibutes desiied m a child, age is among the foiemost While 
the limitations set for age aic unquestionably related to certain factors, 
e.g, wealth of adopters, emotional attitudes, tiaining ideals, etc , then 
implications foi mental lesemblancc have gcneial scientific impoi- 
tance Freeman (9, p 196) found that the younger the child at age 
of placement, the more supciioi was the cultuml lating of his adopted 
home, and the highei his intelligence If childien who are placed at 
very eaily ages are supeiior in hciedity to those entering adoptive 
homes at older ages, then his data would indicate the influence of 
selective placement m mental resemblance 

In our data. Table 6, it appears that the education of mothei s of 
childien placed at 3 months or under {Qi) is superior to that of 
mothcis whose childien are placed at 21 months or ovei (Qa). Fiu- 
ther, a coefficient of contingency, computed on 2883 cases, of .339 
±.03 between education of mother and occupation of maternal 
giandfatliei leads to the inference that the more supeiior the mateinal 
social status, the earlici the child is placed for adoption. If social 
status and heredity are positively associated, it follows that foster 
parents who adopt very young children are in all probability adopting 
childien who are relatively superior in intelligence to other dependent 
childien. The above observation is maintained foi the education of 
fathers also The possibilities for sampling variance aic too gieat, 

, however, to offei these data as evidence (number of cases 53 and 28) 

In Table 7 the occupational attainment of paicnts whose childien 
are placed at 3 months oi earlier is contrasted with parents whose 
children weie placed at 21 months or over 

A consistent tendency is appaient in these data foi the occupation 
of paients of children placed at 3 months or eailier to be superior 
to that of paients of children placed at 21 months or ovei Notwith¬ 
standing the fact that the magnitude of the diftcicnee us such that the 
chances of a levetsal .are within the eiiors of sampling, the consistency 
of Its diiection is stnking when the reduced variability in occupation 
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for fatheib of our age group is considcicd and the limitations in occu¬ 
pations foi piegnant women are borne m mind If a greater amount 
of data weie available on occupations of raothcts at conception, differ¬ 
ences according to age of child at placement would undoubtedly be 
inoie significant, since occupation previous to pregnancy would tend 
to diftcientiate tiue attainment moic clearly Our data on occupa¬ 
tion at conception are entnely too few to diaw any conclusions. 
However, the mothers of children placed at the earliet age continue 
to attain liighei occupations Superiority in occupational attainment 
of foiebeais obtains foi the childien placed at 3 months or under 
when the occupations of grandfathers arc considered also, but liere, 
too, the numbei of data is not Inige enough to wanant a specific 
conclusion, although the trend of the evidence is conbistent with that 
found foi motheis and fathers 

VI Selective Placement of Adopi'ED Children 

As stated previously, a study of the resemblance between adoptive 
paicnts and children in a variety of traits, based on direct measures 
taken before placement, would undoubtedly be tlie ideal pioccdure 
for an investigation of the question of selective placement. A random 
population and leliable mcasuies arc implicit in the design Securing 
an adequate population would be the lessci difficulty Reliable tests, 
however, of simple physical tiaitb such as eye or hair color, dwindle 
when the early age at which children enter adoptive homes is re¬ 
called. Meabures of mental characteristics of children, age 6 months, 
mount high in tlicir unteliabihty. The nearest approximation to the 
ideal is a study of resemblance between true and adoptive parents. 
And here we must be content with icscmblance m social status, for 
in no section of the country is thcie available objective evidence of 
mental charactciistics, notwithstanding the fact that data have ac- 
cuiruilated in ccitain research buicaus concerning true parents wlio 
present diflicultics in social adjustment lii no sense may such select¬ 
ed gioups be regarded as typical of true parents, for they are ordi¬ 
nal ily drawn fiom those giving the greatest evidence of incompetence 
Social status, as judged by educational attainment, occupation, 
home lating, rent, income, propertv holdings, etc, of true paients and 
adoptive parents, is perhaps the best criterion bv which we mav esti¬ 
mate the piobabilitv of selective placement. And, although the voiith 
of true paients precludes evidence on any but the first two listed, the 
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rank of theii parents on the latter would seem adequate foi deter¬ 
mining whether any lelationship exists between the social background 
of the child and the social status of the home in which he is placed. 
Specifically, the question may be stated as follows. Are children of 
parents of high social status placed in adoptive homes of high social 
status, those of medium status, in medium homes, etc ? If superior 
social status implies superior mental ability, on the aveiage, then in¬ 
ferences may be made for mental resemblance in placement, although 
the injection of the hypothesis docs not altei the evidence Assuming 
that the hypothesis is correct, oui question becomes Are childien 
whose family background gives the greatest piomisc of mental su- 
perioiity placed in adoptive homes of supeiior social attainment, etc.^ 
If a positive answei is found to the question, then we may expect a 
coi relation between the level of the adoptive home and the intelligence 
of the adopted child, entirely apart fiom any direct effect of training 
or environment The Minnesota data leave much to be desired from 
the standpoint of size of sample in the case of true fathers, and also 
in the number of variables on whicli the adoptive and true patents 
may be compared. 

Before discussing the implications of the above coefficients it will 


TABLE 8 

CoEPFictENrs or Continoencv betwcen the Education of Adoptive 
Mothers and Other Factors 


Correlated 

factor 

Number 
of cases 

Coefficient of contingency 
Uncollected Corrected 

PE 

Education of true mothers 

836 

371 

286 

04 

Education of true fathers 

127 

485 

340 

07 

Occupation of true mothers at 

195 

408 

326 

06 

conception 





Occupation of tiue motheis 





during pregnancy 

968 

183 

129 

03 

Occupation of true fatheis 

90S 

408 

418 

02 

IQ of child (K B, not differ- 

93 

463 

338 

.12 

entiated as to time of test, 




befoie or after placement) 




Average 


386 

306 
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TABLE 9 

CoEniciENTS or Continoencv between the Education of Adoptive 
Fathers and Othfr Factors 


Correlated 

factor 

Number 
of cases 

CocflicienC of 
Unconected 

contingency 

Coriected 

P.E 

Education of true mothers 

S32 

241 

225 

03 

EduciUion of true fathers 

U4 

403 

.310 

07 

Occupation of tnie mothers at 
conception 

19(i 

167 

24S 

12 

Occupation of tiue mothers 
duniie pregnancy 

971 

175 

116 

03 

Ot-ciipation of true fathcis 

1131 

174 

108 

02 

IQ of child (K B, not 
(lilferentintod as to time 
of test, before or after 
placement) 

98 

498 

367 

13 

Average 


310 

229 



be well to call to mmd that a coefficient of contingency (C?) is com¬ 
pilable with the pioduct-moment coefficient of conelation “if for 
each variable the categories aic successive values of a gjaduated var¬ 
iate, and if the population is large and the number of categories great 
so that there is not a giouping ciioi, and if the correlation suiface is 
normal” (16, p 266). To the extent that successive levels in school 
mav be legaidcd as giaduatcd we are dealing with a graded senes for 
education, although not in the same sense as a scale of inches, in which 
any fiactional pait may be measured and rccoided and the multiple of 
any value established Although the distance between school giades 
IS rcgaided as 1, the distance in difficulty is not known The giad- 
iiated chaiacter of the occupational vaiiablc is somewhat similar to 
that of education, but more aibitiniily imposed Each successive 
gioup from VII to I presumably makes gieatcr demands on mental 
ability, the distance between gioups is unknown Tlicie is no ques¬ 
tion as to the graded character of IQ and age data. In exactly 
50% of the iclationships established the population exceeds 800, and 
hence, for these paiticular coefficients, it would seem that our data 
satisfy the second criteiion Since the numbei of categoiics emploved 
in these computations was nevei less than 25 (the minimum for valid 
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analysis) the thud prerequisite is met. In general, a normal correla¬ 
tional suilace is approximated in all the contingency tables. 

Referring to Tables 8 and 9, it svill be j>ecn that there is a reliable 
tendency for education of true and adoptive parents to be correlated. 
The correlations for occupation of tme parents and education of 
adoptive parents, although less consistent in size when adoptive 
parents are considered separately, indicate a tendency for education of 
adoptive patents to be related to occupation of true parents Reduced 
variability m occupation of true mothers duiing pregnancy undoubt¬ 
edly accounts foi the low coefficient obtained when this vai table is 
con elated with the education of adoptive parents. The degiec to 
which IQ of adopted children and educational attainment of adop¬ 
tive parents is associated cannot be learned from oui data The figure 
given here is based on a small number of cases, undiftercntiated as to 
time of test. 

In geneial, it appears that the coefficients of contingency between 
the education of adoptive mothets and factois in the background of 
adopted children arc consistently higher than tliose secuied for the 
education of adoptive fathers and similar factois in the background of 
adopted children. The explanation lies possibly in the fact that child¬ 
placing agencies ordinal ily see more of the adoptive mother than they 
do of the adoptive fatlier and theieforc, in estimating the “fitness” of 
a liome, base their judgments primarily on evidence concerning the 
adoptive mother. 

The evidence in Table 10 gives low positive relationships for occu¬ 
pation of adoptive fathers and the following- education of true 
mothers, occupation of true mothers duiing pregnancy, and occupa¬ 
tion of maternal grandfathets. Positive, but less leliablc, relation¬ 
ships arc suggested foi the othci vaiiables listed with the exception 
of occupation of tiue fathers, where the lelationship appears to be 
zero The explanation for the latter probably lies in the selected 
charactei of the two populations, viz., the tiue fatheis arc concen¬ 
trated in the lower occupational groups, while the adoptive fathers 
aie concentrated m the higher occupational groups. The possibility 
that the concentration of true fathers in the lower occupational levels 
IS in part a function of age, and therefore zero or negative coi relations 
are to be expected, finds support ^n the application of the Occupational 
Classification (11, pp 501-512) constiucted for the adult employed 
males in the United States to males who aie listed by occupation and 
age, for the entire United States m the 14th census (8, pp 378-395). 
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TABLE 10 

CoEFFICIIiNTS or CoNTINOENCY DKTWFEN THE OCCUPATION OF ADOPTIVE 

Fathers and Other Factors 


Correlaled factoi 

Number 
of cases 

Cocfhcient of contingency 
Uncorrectod Coriectcd 

P.E 

Education of tiue mothers 

937 

222 

174 

.02 

Education of true fathers 

138 

471 

269 

10 

Occupation of true mothers at 
conception 

213 

395 

.219 

08 

Occupation of true motheia 
during prcgiinncy 

1086 

199 

130 

03 

Occupation of true fathers 

1046 

210 

080 

03 

Occupation of maternal grand¬ 
fathers 

307 

430 

308 

06 

Occupation of paternal grand¬ 
fathers 

109 

485 

289 

12 

Average 


344 

209 



Since it is probable that the Minnesota employed males do not differ 
radically in age from employed males in the entire United States, and 
since the two Occupational Scales agree in the classification of occu¬ 
pations common to Minnesota and the United States, the occupa¬ 
tional distributions according to age shown in Table 11 arc undoubt¬ 
edly vety similar to what would be found if evidence on age and 
occupation weie available for the general population in Minnesota. 

Tabic 11 shows a clear tendency for younger men, lu general, 
to be conccntiatcd in the lowci oc(,up<ational gioups Theic- 
fore, we may expect a compaii'ion of the occupations of men who 
differ widely in age to yield zero oi negative correlations The per¬ 
centage fiequency of the true and adoptive fathers in the lower 
occupational groups difteis gieatly, 66 3 and 30 2, respcctivelv The 
occupation of the fathers of the patents of illegitimate children (pater¬ 
nal giandparcnts of illegitimate children) would undoubtedly be a 
more satisfactory social datum from which to secure evidence of selec¬ 
tive placement It is oidinarily conceded that the occupational attain¬ 
ment of a young woman’s father is a better index to hei social status 
than the occupation which she fills. The hypothesis probably holds 
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TABLE II 

Comparison of Percentage Frequency Distridution of True Fathers^ 
Employed Adult Males in United States, and AIjopuyb 
Fathers dy Occupation 


OcoupnilonM 

Group 

Fm|ilci)ci] adult 
Tmo fnlhcTB Ago 

M age 26 SO 2D—21 

N:=mi ff=4,m,914 

Pcraeniagc Percenlngo 

niales ]q U S 
Ago 

2S—41 

N=1S 6a3,E7S 
PcroenlOge 

To»ol N = 2S,300 421 

Ago Adopllvc fnlhcts 

15—67 lit ngo 30 28 

N=9,574,631 N = l290 

Porcentngo Pcrccniago 

I 

21 

1 7 

30 

32 

96 

II 

+ 5 

24 

S 3 

5 9 

15 3 

III 

18 1 

141 

162 

15 3 

24 4 

IV 

90 

98 

18.6 

27 0 

20 6 

V 

35 8 

32 0 

29 3 

23 4 

22 4 

vr 

13 9 

151 

10.2 

91 

5 2 

VII 

166 

24 9 

17.4 

162 

26 

Pcicentage in 





Groups V, 






VI. VII 

66 i 

72 0 

56 9 

487 

302 


for mon under 30, also. The coefficient of contingency .308± 06 foe 
occupation of mateinal grandfathers and the occupation of adoptive 
fathers is in general agreement with the average of the lelationships 
found for education of adoptive mothcis with factois in the back- 
ground of the adopted child 

An analysis of the fojegoing data shows that ceitain factors in the 
family histoiy of adopted children, namclj', education of tiue paients 
and occupation of the maternal grandfathei, are related to the cul¬ 
tural status of the adoptive home to a dcgiee beyond that which 
might be accounted for by chance While the occupation of tiuc 
parents is not of outstanding impoitance, it cannot be said to be of no 
importance. If the tiaits consideied were completely unrelated (in¬ 
dependent) C= OO” A departuic from independence is cleaily 
shown The averages, .306, 229, and 209, are not greatly reduced 
if calculated from only those coefficients that are at least foui times 
their own probable errors. When lestncted in this way, they be¬ 
come .299, 189, and .204 If more data were available, an average 
coefficient of resemblance of about 30 is highly probable. 

Notwithstanding the geneial exploratory charactei of this inves¬ 
tigation and the unreliability of ceitain of the measures employed, 
the trend of the evidence points duectly to the conclusion that any 
direct study of childien in adoptive homes cannot ignore the prob¬ 
ability of selective placement Unless the expeiimcntal population 
IS free from the influence of selective placement, the correlations will 
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piesent the complex of envhonmcnt and selection, which makes them 
analogous to tiue parent and tnie child corielations, where the com¬ 
plex IS environment and heredity If an expeiimental population is 
oldei at age of placement than the one considered liere, and is drawn 
fiom an aiea comparable to Minnesota in its stnndaids’ of child-plac¬ 
ing, tile piobability of selective placement is undoubtedly greater 
than, that exhibited in our data 

Summary 

1 The present investigation was uiideitakctt to scciuc M’hatcvci 
evidence was available in social case iccocds concerning the selection 
of illegitimate childien for placement in adoptive liomes The sig¬ 
nificance of selective placement in a icseaich population of adopted 
childien chosen fot the puiposc of measuring the influence of envii- 
onment on mental ability is discussed 

2 Factual data concerning the educational attainment and occupa¬ 
tional status of true and adoptive parents aie examined in a total 
population of 2287 illegitimate children placed in adoptive homes 
and in 4213 illegitimate childien retained by tiieir own mothcis 
The data were secured from iccords on file m the Childicn's Buicau 
of the State Board of Contiol, St Paul, Minnesota These iccoids 
covci a 10-yeai period, 1918-1928. Due to the inclusive chaiacter 
of the Minnesota legislation for the registration and supervision of 
illegitimate children, tliey aic perhaps the most unselectcd sample 
of recoids of illegitimate children ever assembled foi analysis 

3 A icpoit of educational attainment ^vas available foi 1218 
tiuc mothers of adopted cliildicn and foi 28+8 tiue mothers of re¬ 
tained childien. A comparison of these data classified on a thiee- 
category basis, less than hioh school^ high school not completed, hiijh 
school completed o; mote, shows a reliable diffciencc in favoi of liigh- 
cr educational attainment foi mothcib of adopted childien. A suvulav 
tendency is observed when tiue fathcis of adopted children 
(N=178) aie compaicd with tiue fathers of retained children 
(A^=352) On number alone it would appeal that thcie is con¬ 
siderable possibility of sampling eiiors in the data foi fathers An 
examination of both sets of data (fathers and motheis of adopted 
children, fathcis and mothers of letained children) with icspcct to 
age and icsidence indicates the probability of greater differences 
than tliose exhibited The implications of diffeiences in educational 
attainment for diffeiences m mental ability are discussed and tlie 



326 


JOURNAL OF GENETIC PSYCHOLOGY 


fallacy of assuming that true mothers of adopted children are similar 
in mental equipment to a selected population of unmarried mothers 
known to social welfare agencies is pointed out. 

4 A lepoit of occupation foi 1308 motheis and 1323 fathers 
whose children were adopted and 2810 mothers and 3120 fathers 
whose children weie letained by their mothers shows that a reliably 
greater proportion of parents of adopted children attain higher occu¬ 
pations than do parents of retained children In no instance could 
the difference be ascribed to age or residence. 

5, The relationship of age of child at placement to education of 
true motlicr discloses the fact that mothers of children placed at 3 
months oi youngei attain a reliably higher educational rank than 
mothers whose children enter adoptive homes at 21 months or older 
A consistent tendency is apparent also for the parents of children 
placed at the earlier age to be supeiior in occupational attainment 
In the liglit of these findings and that of Freeman’s of an inverse 
relationship between level of adoptive home and age of child at 
placement, the piobability of a positive correlation for mentality of 
adopted child and level of adoptive homes is considered. 

6. The degiec of resemblance found between the cultural level of 
adoptive homes and the cultural level of true paients of adopted 
children is expressed by the following coefficients of contingency, 

.306 for education of adoptive mother, 

.229 for education of adoptive father, and 
.209 for occupation of adoptive father, with tactois in the family 
background of adopted children. On the hypotliesis of a positive 
correlation between cultural status and mentality level, our lesults 
indicate that there is a resemblance between adoptive paient and 
child entirely apart from any influence of environment and training 
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UNE ETDDE DE CERTAINS FACTEURS DE SELECTION LESQUELS 
INFLUENCENT LA PREDICTION DE L'ETAT MENTAL 
DES ENFANTS ADOPTfiS 
(R6sum£) 

On a fait I’analyse de 6500 caa consficutifs de rnSrcs non majiees sur 
fiches an Bureau des Enfanta de 1‘Administration de I’Etat de Minnesota, 
dans Ic but d’obtenir tous lea renseignements possibles sur le choix des 
enfants illegttimea placer dans des tnaisons d'adoption On a tiovive une 
viaie difference en faveur d'une meillenre Education et d’une meilleure 
occupation pour les vraics mires des enfants adoptis que pour lea vraies 
mires des enfants retenus On n'a pu dans aucun des deux cas expliqiicr 
la difference par Page on demeiire Une comparaison de I'occupotion deg 
grands-parents maternels et pateincis montre aussi unc difference qui 
favonae les grnnds-parents des enfants adoptes Ccs donnees aminent i 
la concluaion que k milieu de famlle des enfants ilkgitinciea adopks eat 
aupineur A cclui des enfants illigitimes en general, et U piobabiliti d’une 
hir^diti productive d’une capacite moyenne on mcilleuie est done espirer 
Quand on peut contrdler Page anquel les enfants sont places dans leg 
maisons d’adoption, on trouve que les mires des enfants places i Pilge 
de 3 mots ou moms atteignent uti niveau d'iducation constamment plus 
ileve que les mires dont fes enfants sont places i Page dc 21 mois ou plus 
Quand on considire I’occupatioa dea gcands-parents, du pere, et de la mire, 
on trouve que Poccupation des aieux est siipineurc au cas des enfants 
places Pdge dc 3 mois ou moms II riaultc dc cette Evidence que, si 
I'ctat social et la capacity sont positivement associes les parents qui adoptent 
de tiis jcuues enfants obtiennent seloti toule probabiliti des enfants relative- 
ment supirieurs en capncite i d’autrea enfant^ adoptis L’iducation et 
Poccupation des aieux ont donne une correlation avec I'education ct I’occu- 
pntion. dea parents qui adoptent, d’envivon 0,30 Done dans toute itnde 
de nature-nurture ou 11 s’agit des enfants adoptes, il faut considerer la 
possiblliti d'une ressemblance mentale entre le parent qui adopte et Penfant 
tout-i-fait siparee de Piducation et du milieu 

Leahy 


EINE UNTERSUCHUNG GEWISSER SELEKTIVEN EINWIRKUNGEN 
IN DER VORADSSAGUNG DES GEISTIGEN NIVEAUS 
BEI ADOPTIERTEN KINDERN 
(Reforat) 

Man analisierte 6500 aiifeinanderfolgende Protokolle unverlieirateter 
Mutter die in dem CVnldren’s Burcais, State Board of Control, Minnesota, 
einregistriert waren, urn moglichst viele Evidenz zu sammeln ubei die 
Auslese illigitimer Kinder zur Unterbringung in Adoptivheimen Man fand 
einen zurverlassigen Unterschied zu Gunsten der eigentlichen Muttern 
adoptierter Kinder Im Gegensatz zu den eigentlichen Muttern beibehnltcner 
Kinder, indem die Mutter adoptierter Kinder statistisch eine hohere Leia- 
tung in Bezug aiif Ausbildung und Benif erwiesen Es zeigte sich erne 
gleich zviverlassiget Unterschied zu Gunstefi det eigentlichen Vater adop- 
tierten Kinder im Vergleich mit den eogentilchcn Vatern beibclialtener 
(retained) Kinder In weder dem cinen noch anderon Fall konnte 
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der Untcrschied auf Alter odcr Woliming ruruckgefuhrt werden Eine 
Vcrgleiduing dcr Bcrufstande der mutterliclien und v.iterliclien Grossel- 
tern olfeabart ebenfalla einen Untecschied 7U Guasten dec Giosscltcra 
adopticrter Kiadei Diese Befunde fuhren zq deal Scliliisac, dass der 
FamiUcnhintergrund adopeterter illigitimcr Kmdcr dem von illigitimen 
Kmdern im Allgemeincn ubcrlegcn lat, und dass also die Wahrsclieinlicli- 
kcit einer mittelmasaige oder uberlegenc Tuchtigkeit er 2 elgenden Hercditat 
besteht Kontrolliert man Alter zur Zeit der Unterbnngiing m Adoptiv- 
heimen, so zcigc es sich, dass die Mutter von Kindern, die mit 3 Monaten 
oder jiinger untergebracht woiden siqd, cinen zuverlassig hoheren Erzic- 
hungsaiveau erreichcn, als Mutter, deren Kinder mit 21 Monaten oder 
spater untcrgcbiacht werden Es besteht Uberlegcnhcit dei Alinen in 
Bezug auf Bcrufsleistung bci Kindern, die mil 3 Monaten oder fnihcr 
adoptiert worden smd, wenn man die Benife der Grossvater, dcs Vaters 
und der Mutter bcrucksichtigt Aus diesen Befunden z'leht man don 
Schluss, dasB, wenn soziale Stellung und Tiichtigkcit positiv yerbunden sind 
(are positively associated), so erholten Adoptiveltcrn, die sehr junge Kinder 
nehtnen, wahrschcinlich Kinder, die anderen adoptiertcn Kindern in Tiich- 
tigkeit ubeilegen sind. Ausbililung und Beruf der Alinen liefcrtcn einen 
Korrelationszillcr von ungefahr 30 nut Ausbildung und Ileiuf der Adop- 
tiveltern Es muss also die Moglichkcit eincr gclstigen Almlichkcit 
zwischen Adoptiveltcrn und Kind, die von Erziehung und Umgebung 
vollstandig unabhangig ist, in jeder, adoptierte Kinder in Anspiuch peli- 
menden, Untersuchung der Beziehungen zwischen Vererbund und Umge- 
biing berucksichtigt werden. 


Leahy 



A STUDY IN RATING TECHNIQUE WITH SPECIAL 
RETERENGE TO ACTIVITY IN PRESCHOOL 
CHILDREN* 

From the V/tiverstty of Chicago 


Helen Lois Koch and HELnN Streit 


Introduction 

The usual method of rating a trait of pcisonahty involves the le- 
cording in some quantitative form of a general impiessioa—an im¬ 
pression influenced piobably to a greatei oi less degiee by all of the 
rater’s contacts with the subject being desciibed. Ratings based 
upon these bioad, more or less unanalyzed abstractions have, of 
course, gioss limitations. Single events often weigh heavily in cre¬ 
ating the rater’s impression; abstiaction fiequently is not adequate, 
with the result perhaps that tlie halo from another trait colors the 
judgment on the quality under consideration; standards may shift 
with mood and immediate association, definition and analysis of 
trait indexes may be undiscnmmating; limited contact of the rater 
with the subject may depiive the former of most peitinent infor¬ 
mation, etc, 

The short-interval scheme of lating represents an effort to sur¬ 
mount some of the difficulties just enumerated. The essence of this 
method is the fiequent obseivation of short samples of behavioi and 
these widely scatteied m time and ciicumstance Various means of 
describing the behavior quahtv exhibited dvmng the buef ohsciva- 
tion peiiod liave been employed. In some cases the mere piesence 
or absence of an alleged objective index of the trait in question has 
been noted If, for example, mouth manipulation is taken as a sym¬ 
bol of neivousness, the O may meicly rccoid whether oi not theie 
occurred any mouth play duung an interval of ten minutes Grada¬ 
tion or individual differences in the trait are supposedly to be ic- 
vealcd by the numbei of observation samples m whicli the tiait index 
was observed, In still another scheme, the frequency of occunence 
of the trait indicator in each interval is noted—the number of times 
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the child smiles in two minutes, for example These fiequencies for 
the various intervals are then summed to obtain the final index. 

Since the meirt of the objective symptom is always a pioblcm to 
be reckoned with, some woikeis have prefcried to evaluate the be¬ 
havior exhibited duiing each obscivation on the basis of all observ¬ 
able qualities—in othei words, on the basis of the general impiession 
01 Gestalt Willie it is alleged that the latter method is lacking 
in the objectivity of the foimer, it has yet to be dcmonstiated that 
tiained observeis aatmg simultaneously, hut independently, disagree 
ladically in the impiessions they rccoid, if the interval obscived is 
shoi t enougli—onc-half minute, for instance 

Another of the pioblcms which confiont investigators rvho use the 
slioit-time samples of behavior is that of determining tiic effect of 
the paiticular selection of observation intervals upon the rctuins 
Most of the studies hcrctofoic rcpoitcd have involved rccoidings 
made duung a few houis of the day and have not systematically ex- 
ploied the influence of the situations which constitute the setting of 
the behavior This, of course, is to be regretted, for wc may well 
question whether a cluld who is talkative when playing with his 
companions on the playground will be relatively talkative at a dinner 
table graced by the piesencc of a ccitain teacher Certainly it 
would be unwise to proceed far with the method without investi¬ 
gating the diagnostic significance of behavior samples obtained under 
each of a vaiicty of circumstances. Perhaps even different stand- 
aids for the trait, as it might be exhibited in diftcient activities, 
need to be kept in mind 

ObJECTIVIjS 

The present study, which is one that is concerned largely witli the 
technique of ti ait measurement, proposes to make inquiry into some 
of the problems just stated It purports (1) to adapt or devise a 
series of 11 rating scales for describing degrees of activeness in pre- 
scliool childicn in diffeient kinds of pursuits, (2) to test the objec¬ 
tivity of the ratings made in accordance with the scales by a compara¬ 
tive study of the simultaneous independent judgments of two 
observers, (3) to determine for a lathcr homogeneous group of 
preschool children, the leliability of the returns from the use of each 
of 9 scales as well as for all combined, (4) to study the intercorre- 
lations between the average ratings on activeness obtained as a result 
of the observation of performance in 9 different types of occupation, 
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(5) to assay the diagnostic import of peiformance m each depart¬ 
ment of activity; (6) to estimate the relative value of different scat¬ 
terings and lengtiis of observation intervals, and (7) to discover 
whether level of activencss, or perhaps energeticness, is a function 
of mental age, chronologicfd age, sex, time of day, temperature, and 
humidity 

Subjects 

The subjects of the study were 50 children in the University of 
Chicago Cooperative Nuisery. They lan^d in age from 30 to 62 
months Eleven children, 30 to 35 months in age, were m the so- 
called two-yeai group; 11, 34 to 44 months, in the younger three- 
year grovip; 11, 47 to 51 months, in the dder three-year group; and 
17, 50 to 62 months, rn the so-called four-year' group 

The Rating Scales 

The rating scales used were, with one exception, adapted from 
those suggested by Sweeny, Hejinian, and Sholley (5). The adap¬ 
tations consisted m combining scales, constiuing levels more specifi¬ 
cally, and adding and dropping items A new scale—the one for 
dirung—was devised. The gradations or steps in these scales were 
assigned arbitrarily the respective weights of 1 to 5 

Each scale is independent of the others in its standards, just as 
would be an instrument draughted by a worker who planned to em¬ 
ploy only one. The scaling, furthermoie, while based on much caie- 
ful observation has not been checked, as we had hoped it would be, 
by objective measures of energy output. Statistically, even, the 
grading is arbitrary In these respects, however, the scales aic not 
at variance with prevailing ones 

The classification of pursuits, perfoimancc in which our scales 
were devised to describe, while not entirely logical, is based largely 
upon the routines of the Nuiscry School Indooi and outdoor, fiee 
and directed, circumscribed and relatively unrestiained, preparatory 
and consummatoiy activities are classes represented in the scheme 
adopted The major consideration influencing the giouping, how¬ 
ever, was the amount of body activity usually called out by the occu¬ 
pations We did not, though the question of the significance of 
different kinds of action is a pertinent one, feel justified in attempt¬ 
ing to discriminate between voluntary and involuntary movement, 
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for example, or between what might be called directed and overflow 
activity 

The scales are presented below 
Indoor pedal activities 

1 a Standing still or leaning against an object witli little edoit to main¬ 

tain balance 

b Making slight movements 

2 a Walking calmly or aimlessly for 10 seconds or less 

3 a Walking with ordinary vigor from 10 to 20 seconds 
b Carrying a small object 

c Trying with model ate energy to open a door or drawer 
tl Climbing a flight of stairs very slowly 

4 a Running, hopping, or jumping for at least 10 consecutive stops or 

for 2 spurts of 5 steps each 

b. Carrying a chair or any other comparatively heavy object, such as 
an armful of blocks 

L Climbing a flight of steps at a moderate pace 
d Walking with ordinary vigor foi over 20 seconds 
5. a Running, hopping, jumping, climbing, or crawling in n strenuous 
manner 

b Carrying or dragging a heavy object, such as a table or a large 
basket of blocks 

Floor play 

1 a. Sitting quietly on the floor with little bodily movement 
2. a Merely watching others while maintaining a squatting position 
b Sitting quietly, cooftniog movements mostly to the arms 
c Shifting the trunk position twice or less 

3 a. Moving about calmly (walking, creeping, or crawling) for prac¬ 

tically the whole of the half-minute period 
b Remaining in a squatting or sitting position, but shifting position 
3 times or more 

c Standing and stooping several times 
d Hammering or sawing for S strokes or less 

4 (1 Moving about the room in lively pursuit of a game for IS seconds 

or less 

b Hammering or sawing more than 5 strokes but not extremely force¬ 
fully 

c, Stooping frequently 

d. Picking up blocks eneigctically for 15 seconds or less 

5 a Chasing, lolling;, crawling, moving, etc, vigorously for 15 seconds 

or more 

b Hammering or sawing in a way that is not only vehement but 
also sustained for most of the period 
Table and house play 

1 a Sitting or standing quietly with few bodily movements but show¬ 

ing a passive interest in table or house activities 

2 ‘a Using calmly and in a mannerly fashion small equipment the 

manipulation of which calls for little effort 
b Sitting or standing at work 
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3 rt Sitting quietly, in tWc mam, but shifting the v?hc»le body or stooping 

once 

h Using the arms and handa rather actively 

c Moving the whole body once for a shoit distance in older peihaps 
to procure mateiials 

a Moving from the table to the shelves or from the table to the floor 
twice 

h Shifting the gross body position or stooping twice 
5 rt Shifting oi moving the whole body three times or moic 

b Showing such energetic activity in table or in house play as pulling 
childreri about or pushing them away 
Circle ncUvitiei (the children are supposed to be sitting on chairs or on 
the flooi) 

1. rt. Sitting quietly without interest 

2 a Shifting position slightly two times or less 
h Sitting quietly but showing interest 
c. Maintaining an awkward position 
3. a. Shifting position three times 

b. Participating in finger plays 

£■• Wiggling considerably merely the bands 

d Singing alone Lefore the gioup 

e, Keeping time gently to music with the hands 

4 rt Swinging the arms to music 
b Sprawling on the floor once 

c. Keeping time to music with the feet 

d Shifting position conspicuously four times 
e. Wiggling considerably with the whole body 

5 a Lying on the back and keeping time with the legs 
b Tussling with the othei children 

c. Using both hands and feet while keeping time to music 

d. Shifting position conspicuously more than four times 

Circle activities (the childien are engaged m rhythmic gioup exercises 
or games which involve moving about) 

1 a Sitting alone or standing apart without participating in the exer¬ 
cises 

2. a Walking about quietly 

hs Standing and using arm movements only 

3. (7, Walking actively 

b Wabbling along slowly and deliberately 

c Running slowly for 10 seconds oi walking slowly for 10 seconds 
with movements inhibited voluntarily 
+ n. Running for 10 seconds or more 

b. Participating in vigoious exercises from 10 to 20 seconds 
S rt. Participating actively in vigorous exercises for over 20 seconds 
b Falling, rolling, rough-housing for most of the peiiod 
Uieasing or undressing: 

1 rt. Sitting or standing with little movement 

2 rt. Dressing self, with or without help, in non-energetic manner 
b Working with small wraps (gloves, cap, etc) spasmodically 

c Walking about aimlessly 

Making unnecessary movements with the hands and feet 



RATING TECHNIQUE AND ACTIVITY OF PRESCHOOL CHILDREN 335 


3 a Participating actively m work. 

b Working with small wraps continuously for the whole period 
c Moving about rather actively but not attending to work 

4 a Working 20 seconds with large wraps 

b Showing unnecessarily vigoioiis activity for a short period—activi¬ 
ty such as running, throwing, or dragging things about 

5 a Woiking steadily on large wraps practically all of the 30-8econtl 

pciiod 

b Jumping, falling off a bench, pushing, etc, foi a period lasting 20 
seconds oi more 

Resting’ 

1 0 Resting quietly—no gioas observable inovcmcnts 
b Making slight linger movements 

2 a. Talking quietly to self 

b Moving the arms or legs slightly three times or less 
c Showing active intciest in the other children by peering at them 

3 a Moving tlie arms or legs more than three times 
b Shifting the gross body position once 

c Sitting up or resting on the arms quietly 

4 a Moving about actively for IS seconds or less 
b Shifting the gross body position twice 

c Kicking the feet 

5 0 Moving the body actively for IS seconds or more 
b Rloimcing the blanket 

c Getting up off the cot 

Eating 

1 a Sitting quietly, taking not mote than 2 small bites of food 

2 a Eating slowly, pouring milk, or chewing food 

h Making slight movements with the hands or feet 

3 a Eating slowly but continuously for 30 seconds 
b Drinking steadily 

c Taking seveial bites of food of fan size and chewing them 
d Making many unnecessary but slight movements, or maintaining 
an unusual position 

e Serving self or walking a few steps on legitimate business 

4 a. Eating rapidly for 30 seconds 

b Shifting the gioss body position twice—getting off a chair 
c Moving the trunk vigorously while eating 

5 a Kicking, bending over, or showing unruly behavior in other ways 

m sustained fashion 

h. Walking around the room vigorously 
Outdoor pedal activities 

1 n Standing quietly or leauing against an object other than a vehicle 

or a piece of apparatus 
b Moving 2 or 3 steps 

2 ti Walking about calmly with slight accompanying activity 
b Watching others while maintaining a squatting position 

c Running 4 or 5 steps 
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3. a Walking energetically from 10 to 20 seconds 

b. Running calmly foi IS seconds or somewhat less 
e Walking slowly on skates 

Walking slowly but with large steps 
e. Cairying a burden of moderate weight and size 
4- a. Walking energetically from 20 to 30 seconds 
h Running rapidly for 15 seconds or less 
c Running calmly for 15 seconds or moie 
d Skating 

e Jumping, sciiflling, sliding on ice, etc, with moderate energy 
5 rt. Running rapidly for IS seconds or more 

b Flopping, jumping, or tussling for IS seconds or more 

Apparatus and vehicle play 

1 a Sitting with little bodily movement in or on a vehicle or a piece 

of apparatus 

b Being pushed gently on a swing oi pulled m a wagon 

2 a Riding a vehicle slowly 

b Riding energetically for spurts of 5 seconds or less with calm in¬ 
tervals between yiurta 
c Using the apparatus spasmodically 
d Walking a low plank 

3. a Manipulating vehicles actively 

b Pulling a moderately loaded wagon or pushing a wheelbarrow 

c. Pushing someone in a swing gently 

d Climbing, swinging, teetering, etc, moderately actively 

4. a Riding or using equipment energetically for a considerable period 
b Pulling a heavy load or pushing a loaded wheelbarrow up an incline 
c Teeteung, pumping on a swing, climbing, or jumping vigorously 

5 n. Riding rapidly or using equipment very energetically 
b Pulling a heavy load for IS seconds or more 
c. Riding over difficult surfaces for IS seconds or more 
d Using the apparatus in an unusually strenuous manner 

Construction activities on the playground. 

1. a. Sitting on the ground, sand, or something other than a vehicle or 
a piece of apparatus 

2 a Using light materials (spoons, small buckets, etc ) spasmodically 
h Moving the body very little 

c. Playing house quietly 

3. a. Using light materials actively and continuously 

h Using the heavier materials (large shovels, large blocks, etc) 
spasmodically 

t Walking rapidly for 10 seconds, or slowly for 20 seconds, as a part 
of the play construction activities 

4. a Using the heavier mntenals continuously 
h. Stooping four or more times 

e Walking rapidly for more than 10 seconds when it is part of house 
play 

d. Lifting or dragging heavy objects for IS seconds or less 

5 a. Lifting or dragging heavy objects for more than IS seconds 
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Observation Procedure 

The piogram of long-sustained observation employed by Sweeny, 
Hejinian, and Sholley (5) was abandoned entirely and a shoit- 
interval obseivation scheme substituted Each child was observed 
only a minute at a time in each occupation, two ratings being given 
during this minute, one on the activity level of the first lialf-niinute, 
one, on the second. It was our intent to obtain ratings on 30 onc- 
minute samples of each of 50 chiidien’s beliavioi in each of at least 
nine activities For the 20 children who remained at the nurseiy 
duiing the afternoon session, samples weie to be taken duiing 14* 
diffeicnt activities. 

In our effort to obtain 60 half-minute samples we weic only sel¬ 
dom successful. More time was consumed with the pioccdures than 
was anticipated, the session tciminated, and the childien left foi 
vacations before the observations could be completed Absences and 
illnesses thwarted us some, but a gieater difliculty was met in the 
fact that some children practically never engaged in a certain type of 
pursuit Some, for example, nevei played on the floor, some, never 
with materials at a table. 

Foi the nine types of employment occupying the morning hours, 
a range of 7 to 49 half-minute observations foi a child in an 
activity was our accomplishment, whereas foi the five occupations 
occuinng m the afternoon, the range was 20 to 82. Nincty-thiee 
pei cent of the 500 averages foi the morning activities aie based 
upon 25 or more iccordmgs, 98 per cent, on 20 or more. For the 
afternoon senes all but 2 of the 140 averages are computed on the 
basis of 30 or more recordings 

Observations of the vaiious nursery groups we rotated, a given 
group being undei scrutiny in all of its activities on a given day 
Within a gioup, the observations of the children were also lOtatcil 
Deviations from a straight-forward sequential scheme were common, 
however Some children wcie absent much In order to accumu¬ 
late ratings on these S’s, observation was continued later into the 
session by seveial weeks than for the rest of the gioup Occasion¬ 
ally, even, judgments weie made duimg two-minute observation 
periods on the same day for these children When the lattei was 
done, the ratings were separated by as laige a time interval as ar¬ 
rangements permitted. We were also inclined, m the case of cer¬ 
tain subjects who rarely engaged in a particular kind of activity. 
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to latc them as soon as we saw* them involved in the occupation. 
Even witli this compromise we did not in one case succeed in ob¬ 
taining more than 10 latings Occasionally, too, the rotation older 
was sacrificed m Older to rate all of the children duiing a peuod 
which was being curtailed for some reason by the nursety teacher. 

While, then, our success In adhering to a ceitain fixed rotation 
scheme was far fiom perfect, the basis for selecting a paiticular child 
for observation at a particular time, was, with one exception—the 
case of the individuals who practically nevci inteiested themselves 
in a pursuit—not what the child was doing but something wliolly 
unrelated to his performance Hence, the biasing of oui results 
through the observation of conspicuous or unusual behavior is not 
likely. 

In general, we essayed, as has been stated, to appiaise on the same 
day the pcifoimance of all of the children m a given play group m 
all of the activities. Since there weie four such groups, we suc¬ 
ceeded in observing each child about once a week for one minute 
in each activity. Such f.ictois as temperature, humidity, and the 
peculiai features of a paiticulai day weie, therefore, not constant 
from gioup to group Tliese factors were similar only to the degree 
that a week's range mediates unifoimity 

All of the foregoing compromises with unavoidable irregularities 
should be kept in mind in interpreting our reliability coefficients, for 
the former would undoubtedly opeiate to lower the lattei and, 
hence, mask the possibilities of the general method. Average rat¬ 
ings on only one activity, appraised with such factors controlled as 
we found it necessary to vary in oider to make observations on the 
same day on a consideiable numbci of occupations, would yield re¬ 
liabilities much highei than ouis, which might be viewed almost as 
minima. 

Objectivity of the Ratings 

The possibility of developing a rating method which would be 
reasonably objective we attempted to determine by having two O’s 
for 30 days simultaneously, though independently, rate tlie children 
in the nine types of occupation that could be observed at the Nurseiy 
School in the momings For the five initial days no lecoids were 
kept. In Table 1 is given for tlie next five weeks foi which we 
have records the percentage of judgments which weie in agreement 
By the fifth week of the training, exact correspondence in 90 per 
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TABLE 1 

Percentage of Acreement by Weeks between the Simultaneous Ratings 
Made by Two Observers on the Various Activities 


Activity 

First 

Second 

Week 

Third Fourth 

Fifth 

Average 

Pedal (Indoois) 

63 0 

75 0 

77 + 

70 + 

81,7 

7+5 

Floor 

67 7 

814 

78 6 

80 3 

90 5 

79 7 

Table 

73 3 

71.9 

73 2 

7+ + 

73 1 

73 2 

Circle (sitting) 

50 6 

75 0 

78 0 

71 6 

78 2 

70 7 

Circle (standing) 

26 9 

69 0 

50 0 

79 8 

72.0 

59 5 

Dressing-undressing 

60 0 

56 6 

69S 

661 

85 0 

67 5 

Pedal (outdoors) 

68 9 

78 0 

74 3 

87,0 

81 1 

77 9 

Apparatus 

55 3 

70 8 

8+9 

75 S 

92,2 

75 7 

Construction 

66.7 

65 8 

73,8 

67,7 

767 

70,1 

Total 

59 0 

71 3 

7+6 

73 8 

81.1 

72 0 


TABLE 2 

iNTER-OnSBRVER COKRTLATIONS 13ASED ON SlMUITANEOUS RATINGS MADE DUR¬ 
ING A Practice Period tor. Five Wefks 

Activity 

r 

PE, 

Pedal (indoors) 

97 

01 

Floor 

90 

02 

Table 

85 

02 

Circle (sitting) 

85 

02 

Circlq (standing) 

8+ 

03 

Dressing-undressing 

92 

.01 

Pedal (outdoors) 

93 

.01 

Apparatus 

.89 

02 

Construction 

90 

.02 


cent or more of the valuations was a.ttainec! for two of the occupa¬ 
tions; and in 75 per cent or more, foi the other seven The average 
percentage of judgments in agieement foi all activities m this fifth 
week was 81. It is worthy of comment that seldom wcie the rat¬ 
ings at vaiiance by more than one point in tlic scale 

The coiielations between the avciages of tlie scoies given bv tlie 
two O’s during these early weeks are picsentcd in Tabic 2 Since 
the numbei of observations for a child in each activity was usually 
below 10 and the ratings were pioducts of all stages of tlie tiaining 
period, these coirelations arc encouiaginglv high. 

Discrimination of gradations in the quietei activities—i.e , activi¬ 
ties having a more restricted range than did the flooi and apparatus 
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play—■■were accomplished with greatest difficulty The major em¬ 
barrassment encounteied, horvever, was that of keeping m mind at 
the same time the stnndaids for the diffeient scales which were being 
used parallel Since, unfortunately, we desiied to late a child on 
all activities on a given dav, the difficulty seemed an unavoidable one 
and one to be surmounted only by practice. In the case of any one 
scale employed singly, we should expect a high degree of agreement 
between the obscivers to be reached within a peiiod of about two 
weeks. 

It seems, then, that personal bias need not be a very impoitant 
factoi in the coloring of latings made on short samples of certain 
forms of behavior, especially if rather aibitraiy definition or legisla¬ 
tion is employed with respect to significant contxoveisial details. We 
would insist, however, that while it is apparent that the scales used 
do show some arbitrary specification of detail, the ratings, after all, 
were based largely upon the total Gestalt, the intensity, extensity, 
and duration of the activity always being thrown into the balance 

Rfliadility of the Ratings 

The reliability of our measures we attempted to evaluate in two 
ways—one through correlating the two sets of mean valuations re¬ 
sulting from averaging the judgments made in alternate minutes, 
the other, thiough conelating the rating averages based upon the 
estimates made during the first and second halves, respectively, of 
the minute obseivation period. We have had m mind, for instance, 
such questions as the number of minute samples of behavior with the 
shifts in mood, health, etc., that a week effects (the children were 
observed in each activity only about once a week), that will be neces¬ 
sary for highly reliable measures. We were also curious to know 
whether the activity level was so well s-ustamed over a min'utc as to 
make 30 seconds of observation about as illuminating as 60 seconds 

Table 3 gives the reliability coefficients. For the altemate-minutc 
scheme, the coriected coefficients range from -1-.44 to with 

6 out of the 9 being -|- 70 or above If one considers the number of 
factors we have already listed which would tend to reduce reliability, 
considerable f.iith m the general method seems justified If cor¬ 
relations as high as those obtained arc the result of appioximatdy 
15 minutes' observation, for most of the activities one hour to an hour 
and a half of attention scatteied over 120 to 180 successive days, for 
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example, should furnish a measure adequate for individual diagnosis 
in a gioup showing the degree of homogeneity that ours did 

The coi relations between scores based upon valuations made in 

successive half-minutes ranged fiom 73 to -|-.96. 7 of the 9 
coefficients falling above + 80. This seems to indicate that an ac¬ 
tivity level tends to be fairly well sustained over a minute and 
chance eirors correlated—facts which, in turn, suggest that the same 
amount of time divided into 60-second obseivation peiiods would 
yield a less satisfactory index than if divided into 30-second periods 
and scatteicd accordingly over double the span of time. 

A conspicuous exception to the foregoing obseivation is the indoor 
pedal activity Heie, samples picked within the same minute seemed 
to yield as much variety as samples taken from alternate weeks 
The averages of the ratings on outdoor construction activities 
manifest the least leliability; while those on dressing and undiessing 
exhibit the highest The small coefficient in the former case is 
probably due to the fact that several children piactically never con¬ 
structed anything while on the playground. W^e have, consequently, 
few samples of their behavior and correspondingly great irregularity 
in result. In support of this hypothesis, wc would call attention to 
the high coefficients obtained from correlating scores based on suc¬ 
cessive half-minutes 

The fact that the lehability coefficients for dressing and pedal 
activities arc as high as they are may be attiibutable, in part at least, 
to the fact that the scope of the activity patterns which these occu¬ 
pations permit or suggest is somewhat more circumscribed than is 
true for the other pursuits. In accordance wth this hypothesis we 
note that appaiatus and Rooi play, where we should expect the most 
variation in pattern, do show the lowest reliabilities 

Mistrusting the weightings represented by oui simple aibitiary 
quantitative judgments of 1 to 5, we, assuming that activity distrib¬ 
utes Itself according to the noimal cuive, weighted our scale values in 
conformity with their ficquency among our ratings. Tlie formula 

Zi -Z2 

used was - (4, p 221) Computing the reliabilities on the 

/a 

n 

basis of these weighted scores resulted in coefficients so little difter- 
ent in most cases from those obtained with unweighted scoies, it has 
seemed justifiable for tlie sake of simplicity m computation to pio- 
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cced With the latter (See Table 3.) We might add that the 
weighted and unweighted scoics correlate to the extent of -|-.99 in 
6 cases and above -f-.96 in all cases 

Interactivity Corrflations 

Of fundamental concern to us is tlic question of the variation in tlic 
relative activity of an individual from occupation to occupation Can, 
for example, estimates of activencss desciiptivc of performance in 
one type of activity be expected to furnish a satisfactoiy delineation 
of the behavior quality to be observed in other pursuits. Table 4 
presents our answer to this question. The interactivity correlations 
are low and in a few cases sliglitly, but prob.ibl)' not ugni/icantlv, 
negative. Even when the raw coefficients are corrected foi attenu' 
ation, about two-thirds of tlic correlations arc below + 50. Pedal 
activities, indoor and outdoor, correlate highest with each othci— 
-f 52 when uncorrcctcd and -f 71 when corrected for attenuation, 
The ratings on play involving building with out-of-door materials 
correlate significantly with the latmgs on cncrgeticness of locomo¬ 
tion m the out-of-doors The activity levels displayed in indoor 
pedal and dressing undci takings seem also to be related to a small 
degree. Among tlie unusually low i '&—;'s under 10—are tliose 

repiescnting the relation between the levels shown m appaiatus and 
table work, pedal (outdoors.) and circle (standing), circle (sitting) 
and dressing-undressing, ciiclc (standing) and table, construction 
and circle (standing), and circle (standing) and ciicle (sitting). 
The small coefficients, it seems unlikclv, aic entirely the result of 
aibitraiy scaling oi inaccuiatc estimates 

It is interesting th.at valuations made duiing the ciicic activities, 
whicli are cliaiactcnzed by much spirit and snap, coirelate so little 
with assessments made duiing most of the othci occupations Since 
m the former the child is imdci diicction and is being stimulated to 
marked activity bv the te.iclicr‘s commands as well .us by the ex¬ 
ample of the otlier cliildien, it is probable his moie usual tendencies 
have less than the noimal oppoitunity to manifest themselves 
Although the correlations for the afternoon activities aie based 
on so few cases, they arc worthy of some comment, the number of 
observations for a subject being actually considerably greater than 
for the morning activities. The latter factor is probably responsible 
for the higher interactivity r's obtaining between situations coire- 
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TABLE S 

Interactivity Cohrblations tor Afternoon Activities* 
(20 cases) 


Aclivitv 

Pedal 

(out-cloors) 

Appara¬ 

tus 

Construc¬ 

tion 

Dressing 
and un¬ 
dressing 

Meal 

Ped.al (outdoors) 
Appnrntus 
Construction 
Dicsaing-un- 
di esaing 

Meal 

Rest 

-1- 7S± 07 
-H 8S:±:.0+ 

-h 53±lt 
H- 09* 16 
— ia*i5 

-t- 63± 10 

+ 63* 10 
+ 06* 16 
— 28* IS 

-f- 44± 13 
+ 08* 16 
— 22* 1$ 

— 12* 16 
—1+* IS 

-1-21* IS 


*The Spearman rank-di/Fcrencc method wan used to compute these cor¬ 
relations and those lu the following tabic because of the paucity of cases. 


sponding presumably to some observed in the morning (See Table 
5 ) It IS necessary to remember, howevci, that the group involved 
in the two measures is not the same, the afternoon group being rela¬ 
tively more heterogeneous in age and interests than tlie total morning 
group. 

In the face of the fair size of the between pedal, apparatus, con¬ 
struction, and dressing activities, the low and even negative correla¬ 
tions obtaining between the indexes of performance in the 
aforementioned pursuits and those for performance at meals or at 
the nap period stand out in strong relief. Though the magnitude of 
the probable eriors of these latter coefficients make the minus char¬ 
acter they occasionally show questionable, the r’s do lead one to sus¬ 
pect that the child who moves much during the rest period may not 
be the one who plays and flits about most vigorously at other times. 
Perhaps the motility at nap time is colored strongly by action of a 
more or less involuntary or overflow natuic It seems reasonable, too, 
that the frail child without an appetite will be fidgety at meals. 

Still another of the interesting relations that Tables 5 and 6 re¬ 
veal is that some of the inteiactivity coirelations among dissimilar 
pursuits occurring in the afternoon arc higher than those obtaining 
for similar occupations observed both in the morning and afternoon 
One of the latter is even negative 

These generally low inteiactivity correlations, then, indicate, 
among other things, that the halo effect, which so mars gross gen¬ 
eral latings, does not have a very perceptible influence on the returns 
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TABLE 6 

CoRRBl/VTtONS DBTWPBN RATING AVERAGES BASED ON SIMILAR MORNINC AND 

Afternoon Activities 


Activity 

P 

PEp 

Dressing'undiessing 

+.72 

05 

Pednl (outdoors! 

+.52 

07 

Apparatus 

— 21 

10 

Construction 

+ 16 

10 


from the short-sample metliod The correlations seem to suggest 
also tliat activeness is a function, m part at least, of the particular 
situation in which the child is placed And index of activeness 
which would be accurately descriptive, should, hence, take into 
account the full g.nmut of the child’s program during the day Even 
our measures based upon moining activities at the Nursery School 
are probably rathei inadequate The somewhat low correlations 
of similar morning with afternoon activities furnish a line of evi¬ 
dence favoring this thesis, 

Diagnostic or Prognostic Import of Specific Series op 

Ratings 

If we checked each index against the best total we have—i e,, 
that based on the means of all the morning activities—the order of 
predictive effectiveness would be as follows* pedal (indoors), dress¬ 
ing-undressing, pedal (outdoors), floor play, apparatus, constiuction, 
circle (sitting), table and circle (standing). 

The coiielations of each of the means for tlic various types of 
occupation with the average of all of these means range from -{- 42 
to -1--74 When, howevei, the coefficient of correlation between 
intra-muial pedal activities and the total is coriected for attenua¬ 
tion, it IS as high as ^-.91. Floor, diessing, pedal (outdoois), 
apparatus, and constructive activity scores give corrected coefficients 
of coirelation with the total of +.80 or better These t*s, of course, 
are spuiiously high because the measure correlated with the average 
is included in the aveiage. 

It seems apparent from the foregoing findings that activencss as 
we judged it in the more ciicumscribed and directed activities is not 
so good an indicator of general activity level as our estimates made 
during those occupations permitting much freedom. We aie m- 
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dined to admit, moreover, that our ivliolc metliod ih such as to limit 
seriously in the final result the effect of the individual's choice of 
occupation A sampling scheme such as Goodenough (3) cmploved, 
which would take cognizance of choice of task or amusement, has 
much to commend it It is possible, for example, that a child who 
plays strenuously on the apparatus almost all day long will, when 
he settles down to table work, be no moic energetic than the child 
who spends most of his day doing handwork 

Partial Correlations 

The nature of the factors mediating such degrees of interactivity 
correlation as we observed is a question whicli might with profit 
be raised. Arc these due to relatively general factors, such as we 
might suspect to be present m matuiity, brightness, cncrgcticness, or 
even nervousness or to many small, common, ovci lapping, specific 
elements in the adjustments demanded 

That the latter is a partial answ^cr \vc have already suggested 
In the constructive activities on the playground, for example, the 
children walk about much, seeking for materials wliercwith to con¬ 
struct, diaggmg supplies to the proper cornci, transpoitmg tools, 
etc In the case of the ielation between dressing and pedal activities, 
however, the hypothesis of many highly specific common elements 
does not seem quite so cogent, though it is still very plausible 
The relationship to chronological age of activcness in each of 

TABLE 7 

Zero-Order and Partial Correlations between Activitv Ratinos and 
Chronological and Mental Ace 
1 = Activity, 3 = CA, 4- = MA 


Activity 


r»j ru n, ru i fn i 


Pedal (indoors) +36'±08 

Floor +28±09 

Table — H>±09 

Circle (sitting) —07± 10 

Circle (stHnding) +29^.09 

Dressing- 

undressing -f-tf3±0<5 

Pedal (outdoors) +07d:10 

Apparatus -j-20i:.09 

Construction +05±10 


+ 34± 08 
+ 28± 09 
—19±.09 

— 02± 09 
+.36± 09 

-k 62 ±. 0 S 
+ 13±09 
+ 32±09 

— 02± 09 


+ 15±09 -k07±:09 
'l-09±09 -i-O9±09 
-i-]l± 09 —20*09 
—10± 09 -1- 07* 09 
~02±10 -f22*09 

+ 2fi± 09 -1- 22*09 

— 07*09 -1-13*09 

— 13*09 4-29*09 
4-12*09 —11*09 


Total 


4- 32*09 -|-35±.08 4* 84*.03 4- 05* 10 4* 16±.09 
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the occupations is suggested by the data included m Table 7. The 
range of r's is from — 07 to -{—63. It appears that the older chil¬ 
dren dress and undress significantly more energetically than do the 
younger who, perhaps discouraged by the size of the task, are pas¬ 
sive before it. The only occupations, activeness in which has the 
appearance of being unquestionably though slightly related to age, 
are floor play, indoor pedal, circle (standing), and dressing 
activities. Hence, we have probably the reason for the fact that the 
total activity score correlates only to the extent of 32 with age, 

The relation between mental age, as measuied by the Kuhlmann- 
Binct test, and the activity ratings shows to be about the same in 
magnitude and direction as that noted for chronological age. Ap¬ 
paratus play manifests a slightly, but probably not significantly, 
greater relation to mental than to chronological age, whereas con¬ 
structive plays shows less. On the whole, it seems safe to say 
that with the exception of dressing, the relationship of the activity 
scores to mental age is either small oi negligible The r between 
the mean of ail of the occupation means and mental age is no more 
than +.35. 

Holding mental age constant does reduce somewhat the correla¬ 
tion between all but two of the activity ratings and chronological 
age. The r's between table and construction activities and chrono¬ 
logical age are raised, the foimci being altered in sign as well 
In other words, if all the children were the same mental age, the 
oldest or more mature would tend to be to a small extent, if at all, 
more energetic only m the dressing-undressing activities. A slight 
negative, but again probably not significant, relation with maturity 
is observed for both forms of circle, outdoor pedal, and apparatus 
activities. 

Partialling out chronological age from the relation between mental 
age and our measures alters most noticeably the r's between the for¬ 
mer and pedal (indoors), floor, circle (sitting), dressing-undressing, 
and construction activities. The data of Table 7 suggest that, if all 
S’s were the same chronological age, the mentally oldest, and hence 
the brightest, would tend slightly to be the more energetic in the 
circle (standing), dressing, and apparatus activities; whereas the 
duller would tend slightly to be the more active in table play 

The interactivity correlations in the production of which chrono¬ 
logical age is a factor, to the extent that partialling out CA reduces 
by as much as 9 points or more (about I P E ) the r's between 
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TABLE 8 

Interactivity Correlations—Chronological Age and Mental Age Par- 

TiALLCD Out 


Activities corielated 

Zero- 
order 1 
correla¬ 
tions 

Chrono¬ 
logical age 
partialled 
out 

Clirono- 

Mcntal logical and 
age par- mental age 
tiallcd partinllcd 
out out 

Pedal (indoors) and floor +36±08 

+ 29± 09 

+ 29± 09 

+ 29± 09 

Pedal (indoors) and table 

20± 09 

.25± 09 

29±09 

27±09 

Pedal (indoors) and circle 





(sitting) 

36± 08 

.41-t- 08 

39+ 08 

41+08 

Pedal (indoors) and circle 





(standing) 

31±08 

23+ 09 

21-1- 09 

22±09 

Pedal (indoors) and dressing- 





uadi csaing 

43 ±08 

28+ 09 

30+ 09 

27± 09 

Pedal (indoors) and pedal 





(outdoors) 

SZ± 07 

S3± 07 

51+07 

S3-± 07 

Pedal (indoors) and apparatus 

37± 08 

33±.08 

29± 09 

32+,09 

Pedal (indoors) nnd construe- 





tion 

22± 09 

22+ 09 

24+ 09 

23±09 

Pedal (indoors) and total 

74± 0+ 

71+ 05 

70+.0S 

71 + ,05 

Floor and table 

31±09 

30+.09 

,27+ 09 

33± OS 

Floor and circle (sitting) 

21-+-09 

20+ 09 

22±.09 

19+09 

Floor and circle (standing) 

21±.09 

14+ 09 

12± 09 

12±,09 

Floor and dresSing-undressing 

41 ±08 

31+ 09 

.31±09 

.30±09 

Floor and pedal (outdoors) 

22± 09 

21+ 09 

.19+09 

.20± 09 

Floor and apparatus 

3S±08 

31+ 09 

29± 09 

30+ 09 

Floor nnd construction 

13±09 

12+ 09 

.14+ 09 

13±09 

Flooi and total 

.63± 06 

S9+.06 

S9+06 

.59+06 

Table and circle (sitting) 

SS-H 08 

35+ 08 

35+ 08 

37±08 

Table and circle (standing) - 

- 06±.10 

— 03+ 10 

09± 09 

01± 10 

Table and dressing- 





undressing + 12± 09 

+ 24+ 09 

3I± 09 

30±09 

Table nnd pedal (outdoors) 

.20-1- 09 

.27+ 09 

23± 09 

.30+ 09 

Table and apparatus 

.07± 09 

12± 09 

14+ 09 

19+ 09 

Table and construction 

17± 09 

23+ 09 

17±.09 

21+,09 

Table and total 

43 ±08 

63+ 06 

54+.07 

68 + ,05 

Circle (sitting) and circle 





(standing) 

- 14±09 

— 13+ 09 

—.14± 09 

— 15+09 

Circle (sitting) and dressing- 





undressing +06±10 

+ 13+ 09 

+ 09± 09 

+ 12+ 09 

Circle (sitting) and pedal 





(outdoors) 

22±.09 

23+ 09 

22± 09 

22+ 09 

Circle (sitting) nnd apparatus 

18± 09 

20+ 09 

20± 09 

19± 09 

Circle (sitting) and con- 





struction 

21±09 

21+ 09 

21± 09 

22+ 09 

Circle (sitting) and total 

47± 07 

.52+ 07 

51+ 07 

52± P7 
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TABLE 8 (,Conlinii£d) 

Interactivity Correlations—Chronological Age and Mental Ace Par- 

TtALLED OlJT 


Activities coriclated 

Zero- 

order 

correla- 

tiona 

Chrono¬ 
logical age 
partialled 
out 

Mental 
age par- 
tinlled 
out 

Chrono¬ 
logical and 
mental age 
partialled 
out 

Circle (standing) and dressing 
undressing 

34± 08 

21± 09 

,16± 09 

17-4- 09 

Circle (standing) and pedal 

(outdoors) 

03± 10 

01±: 10 

— 02i:10 

— 02-4- 10 

Circle (standing) and appa- 

ratiis 

.2i± 09 

.24± 09 

+ 18± 09 

+ 19-+-09 

Circle (standing) and con- 

atruction 

—10± 09 

—12± 09 

—10±09 

— 10-4-09 

Circle (standing) and total 

+ 42±.08 

+.36± 08 

+ i4± 08 

+ 34± 08 

Dressing'undreasing and 

pedal (outdoors) 

35±.08 

39± 08 

35d:08 

37±.08 

Dressing-undressing and 

apparatus 

.32± 09 

25±09 

16±09 

20± 09 

Dressing-undressing and 

construction 

I4d:.09 

Hi 09 

U± 09 

i7± 09 

Dressing-undressing and 

total 

.65±05 

«±06 

59±07 

60±.06 

Pedal (outdoors) and 

apparatus 

35±08 

.34± 08 

33±08 

32± 09 

Pedal (outdoors) and con- 

struction 

49± 09 

49± 07 

.S0±07 

51±07 

Pedal (outdoors) and total 

64± 06 

65±0S 

64± 06 

.64± 06 

Apparatus and construction 

.2O±.09 

19±09 

22± 09 

23± 09 

Apparatus and total 

.60± 06 

.5*d:,06 

5S±07 

S6±07 

Construction and total 

.50± 07 

.51±07 

S4±,07 

54± 07 


them, are: pedal (indoors) and diessing, dressing and floor, and 
circle (standing) and dressing Holding chronological age constant 
increases the correlation between table and dressing, table and pedal 
(indoors), and table and the mean of all activities. 

"Whatever is represented by the Kuhlmann-Binet mental age is 
a substantial factor m causing the correlation between pedal (in¬ 
doors) and circle (standing), pedal (indoors) and dressing, circle 
(standing) and dressing, and circle (standing) and apparatus In 
four cases—pedal (indoors) and tabic, table and diessing, table and 
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apparatus, and table and total—the mtcractivity correlation was 
increased somewhat b> paitinDmg out mental age 

It IS noteworthy, then, that neither chronological nor mental age 
IS strongly influential in lully half of the interactivity correlations; 
and when the foimei are held constant, they still leave correlations 
of significant size in many cases 

Since chronological and mental age contribute not all that is 
icsponsible for most of tlie mtcmctivity correlations, we may well 
look to otJier lathci general or ovei lapping specific factors. The 
method of tctiad differences not being fea,sihlc witli our data, as far 
as locating a general factor is concerned, it would be difircult to 
tell whether relatively general or moic specific infiucnccs determine 
the pattern of our findings, and still moic difficult to label tlirsc 
factors, 

Sex DitferencijS 

A few variables not intimately related to questions of technique 
but which still may be factors influencing the functions wc were 
observing, It has seemed well to investigate. Table 9 suggests that 
the sample of boys we dealt with is moic active than the sample of 
girls Since our age sex groups have so limited a membership, no 
detailed statistical treatment of the data seemed warranted. It is 
only the appearance in all four age groups of the finding favorable 
to the boys—if a higli activity score can be viewed as favorable— 
tliat makes us respect it The trend, too, is consonant with results 
leported by authors, among whicli are Bridges (1), Goodenougli 
(3), and Farwell (2) 

Whether tiie fact that the sex difference which our findings le- 
vcal decreases with age is to be taken seriously is a question. The 


TABLE 9 

Total Activity Rating oi Acc and Sex Groups 


Group 


Boys 

Girls 

I'otal 

Number 

of 

cases 

Activity 

rating 

Number 

of 

cases 

Activity 

r.^tiDg 

Numiicr 

of 

caies 

Activity 

rating 

Two-year group 


4 

291 

7 

2 69 

11 

2 77 

Young three-year 

group 7 

293 

4 

2 76 

ll 

2 87 

Older three-year 

group 

6 

2 96 

5 

2 90 

11 

2 93 

Pour-year group 


7 

2 95 

to 

2 93 

17 

2 94 
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boys m the different age groups score about the same, but the girls 
present higher activity scores -with each succeeding age. This is 
contrary to what Goodenough (3) rcpoits Perhaps the Nursery 
School, with Its regime of freedom, is counteracting m a measure 
the taboo or tradition favoring feminine inactivity. 

Time of Day 

Having the opportunity to obscive 20 of the cliildien m similar 
pursuits in the morning and aftcinoon, we have asked ourselves 
whether, even though the children had had a nap, they were any 
less vigorous in the post-mendian than in the ante-mendian period. 
Of course, we must remember that the social relationship in tins 
reduced gioup of 20 which remained at the nursery aftei lunch 
may be very different from those prevailing when the 50 children 
arc around as they arc m the morning. Whatever the cause, then, 
three of the comparisons pcimittcd by Table 10 indicate that activity 
was greater in the forenoon, construction being the only activity 
presenting a trend not in entire confoimity with the others 

Temperature 

Since the temperatuie that was maintained in the different rooms 
of the nursery housing the various age groups presented not a great 
amount of overlapping, and since age is appaicntly a factor affecting 
activity slightly, wc averaged for each age gioup separately the 
ratings given when the temperature was above and when below 
the median for the particular group. Nineteen out of the 25 com¬ 
parisons made possible by Table 11 show the lower activity scores 
to be associated with the lower temperatuie. It is, of couise, to 
be remembered that the temperature range considered was not im¬ 
pressive and few excursions occurred beyond the sixties and seventies. 


TABLE 10 

Activity Ratimcs voh Mornihq amu AfTORNOoN 
(20 cases) 


Activiiy 

Morning 

Afternoon 

Pedal (oucdoois) 

2 84 

2 67 

Apparatus 

279 

2 69 

Construction 

3 05 

3.13 

Dressing-undressing 

2.88 

2 66 

Total 

2 90 

2 79 
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TABLE H 

Activity Ratings for Various Temperature Conditions Indoors 


Gioiip 

Two-year 

group 

Young 

three- 

year 

group 

Older 

three- 

year 

group 

Four- 

year 

group 

Total 

Average of 
tempera¬ 
tures above 
and below 
median 

69° 

73° 

72° 

78° 

69“ 

0 

68° 

74° 

69° 

74° 

Pedal in¬ 
doors) 

2 81 

2 86 

2 99 

3.05 

3 05 

312 

3 19 

3 21 

3 04 

3 11 

Floor 

2 91 

2 9+ 

3 04 

2 94 

3 11 

3 15 

3 01 

2 97 

3 03 

3.01 

Table 

2 84 

3 13 

3 05 

2.97 

3 28 

3 20 

2 80 

291 

2 97 

3.03 

Circle (silting) 

2 SI 

2 58 

2 87 

2 94 

2 73 

288 

2 58 

2 68 

2 61 

2 72 

Circle (standing) 

3 01 

2 99 

2 51 

2 60 

2 83 

2 94 

3.05 

3 19 

2 99 

3 06 

Total 

2 80 

2 90 

2.88 

2 89 

3 02 

304 

2.94 

2.95 

2 93 

2 97 

Average 

2 82 

2 90 

2 89 

2.90 

3 00 

3 06 

2 93 

299 

2 93 

2.99 


The data foi the puisuits engaged in out-of-doors, -where the 
temperature contrasts were much greater and temperature aver¬ 
age generally much lower than that prevailing indoors, show 
no very consistent trends If anything is true, it is that the 
lower temperature is associated tvith the greater activity (See 
I'able 12.) Since we recall that a very heavy anti lasting snow, 
which was, m turn, accompanied by cold weather, was the occa¬ 
sion of much vigorous play, wc arc inclined to place little faith in 
the hypothesis that temperature as such is lesponsible for the rela¬ 
tionships suggested by our data. 


TABLE 12 

Activity Ratings for Various Temperature Conditions Out-of-doors 


Time of day AM. 

Average of temperatures 

above and below median 35° 55° 

P.M 

37° 

58° 

Pedal 

2 73 

266 

2 61 

2 74 

Apparatus 

275 

279 

2 72 

2 66 

Construction 

312 

2 96 

3 30 

3 08 

Total 

2 84 

281 

2 82 

2 85 

Average 

2 87 

2 80 

2 86 

2 83 
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TABLE 13 


Activitt Ratings for Various Conditions of Humidity Out-of-Doors 


Time of day 

Average of hiuniclity recordings 
above and below median—% 

A M, 

+9 

79 

I> M, 

44 

73 

Pedal 

2 71 

2 67 

2 68 

2 66 

Apparatus 

2 77 

2,77 

2 68 

2 70 

Construction 

3 01 

3 02 

3.IS 

3,19 

Total 

2 33 

281 

2.83 

284 

Average 

2 83 

2 82 

2 84 

2 85 


Humidity 

The indoor humidity varying very little, it did not seem profitable 
to comb our data for evidence of any relationship between hy¬ 
grometer readings and activity Our findings furnish, moreover, no 
convincing evidence that activeness is a function of liumidity in the 
lather considerable extia-muial range observed. 

Summary 

1. The activeness of each of 50 preschool children was ob¬ 
served for about 15 minutes in each of nine occupations occurring 
during the moining session at a nurseiy. The observation time 
was divided into one-minute periods which were scattered at inter¬ 
vals of about one week Two ratings weie made in each minute in 
accordance with the appropriate one of the nine five-point ratings 
schemes devised. For the 20 of the 50 children who were available 
for study in the aftei-, as well as in the forenoons, similar atten¬ 
tion was given their behavior in five additional typos of pursuits. 

2. Two experimenters making judgments upon the same behavior 
independently reached in six weeks of training exact agreement m 
90 per cent or more of their valuations for two of the occupations 
and in 75 per cent or more for all of the other activities. A num¬ 
ber of the correlations between the means of the ratings in each 
pursuit given by the two observers during the whole of the training 
period are -|-.90 or above, one being as high as “)-.97 This fact 
indicates that the method can be made reasonably "objective ” 

3. The corrected reliability coefficients for the series of assess¬ 
ments made on each of the various occupations range from -f"*44 to 

when the items correlated were the means of the ratings 
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given in alternate minutes (tlie minutes were separated by about 
one ■week ), and fiom -1- 73 to 96, when the items coirelated were 
the means of the latings given in immediately successive half-minutcs 

4 The interactivity correlations, even when corrected for at¬ 
tenuation, aic not high The coriected coefficients scatter from 
— 18 to “1-71. This fact probably signiHes that, in spite of the 
arbitraiiness of the scales, a diild’s relative standing in actiVc- 
ness IS a function, m part at least, of the -situation m which he is 
placed 

5 Objective activeness, doubtless, reflects a number of traits, 
from those with a stiong social significance to those whose import is 
largely physiological. 

6. Mental and chronological age seem not strikingly related to 
any of the measures of activeness achieved, except that of dressing¬ 
undressing, and slightly lelated only to those for pedal (iiuloots), 
flooi, Glide (standing), and apparatus activities. 

7 Holding constant chronological and mental age still leaves 
interactivity correlations of significant size in at least half of tlie 
cases. 

8 Behavior in the afternoon was less active than in the fore¬ 
noon The most reasonable mteipretation of this fact is not clear. 

9 Those lower indoor temperatures obtaining during the ob- 
seivations tended to be associated with less activity than did the 
higher, wheieas the rcveise seemed to hold foi the outdoor. 

10. The humidity out of doois m the lange obseivcd apparently 
had no eftect on activeness. 

11 The boys studied wcic, as a group, moie active than were 
the gills 
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UNE fiTUDE DE LA TECHNIQUE DE ^’ESTIMATION SURTOUT 
A L’EGARD DE L’ACTIVITE DES ENFANTS 
D’AGE PRJlSCOLAlRE 
(Resume) 

On a examine cinquance cnfants d’age pr^scolalre pendant neuf types 
d’actJvit^s, Environ unc fois tous les quatre jours jusqu’a cc qu’on avait 
obtcnu environ trente estimationai on a fait des estimations dc I'activit^ 
montr^e pai cliaque enfant dana chaque occupation pendant deux demi- 
minutca aucccssives La correlation des moyennes des estimations faites 
les dcmi-mimites immddiatement auccessives a donn^ povir les diverses occu¬ 
pations des coeiRcients de Constance de +0,73 ^ +0,96, tandis que lea 
coefficients de Constance baa^s sun des minutes d’observation alternles ont 
vaii^ de +0,44 +0,74 II parak done que pour un groupe 6galement 

homogene environ une heure ct demic d'observation distribute correctement 
en intcrvalles d’linc minute donnerait pour la plupart des occupations des 
indices d’activit6 satisfaisants pour un diagnostique individuel On pent 
montier que la methode crnplovee peut donner des r^sultats pareils quand 
d’outres exp6iimentateurs I’emploient, parce que les rcsiiltata bas^s sur 
lea estimations faites pai deux observateurs incxperimcnt^s observant 
simultanemcnt et ind^pendemmeDt ont donn£ des correlations de +0,90 i 
+ 0,97. Les correlations entre les mesures obtenues dans les diverses occu¬ 
pations n'ont pas 6te elevees cependant (moyenne environ +0,30) m6me 
quand on les a corrig6es pour I'attenuation—un fait qui auggdre le danger 
d'employct le comportement d’un enfant pendant un type d'occupation comme 
indice de son comportement pendant tous les autres L’agc mental et I’agc 
chronologique semblent ne pas avoir beaucoup de relation avec les neuf 
mesures d’activite achev^es, il I'exceptioo d’uoe. Les gargons etudies ont 6te 
plus actifs que les Biles L’activit£ semble ctre inAuencee d’une main^rc com- 
plexe par la temperature mats non pas par l’humidit6 dans les variations 
observ6c8 

Koch et Streit 


EINE UNTERSUCHUNG DES RANGORDNUNGSVERF AHRENS, 
BESONDERS IN BEZUG AUF DIE TATIGKEIT VOR- 
SCIIDLPFLICHTIGER KINDER 
(Refcrat) 

Es wurden 50 vorschulpflichtige Kinder im Verlauf von 9 Arten von 
Tatigkciten beobnehtet Es wuiden ungefahr jede 4 Tagc Rangordnungen 
gemacht (ratings) an der von jedem Kind in jeder Tatigkeit wahrend zwei 
aufelnanderfolgenden Haibminuten etwieaenen Emsigkeit (actweness), bis 
ungefahr 30 Urteile erhalten worden waren. Korrelierte man die Durch- 
schnittszahlen der -wahrend gleich aufeina-nderfolgenden Haibminuten gegc- 
benen Rangoidnungcn, so erhielt man fur die verschiedcnen Tatigkciten 
Zuverlitssigkeitskoeffizienten von +.73 bis + 96, wahrend dte auf alter- 
nierende Minuten der Beotiachtung basierten Zuverlnssigkeitskoeflizienten 
zwischen +44 iind +74 schwankten Es schcint .ilso, dass bei einer ira 
gleichen Grad homogenen Gruppe ungefahr I 1/2 Stundeti richtig m ein- 
minutige Intetrallen verteilter Beobnehtung bei den meisten Tatigkeiten 
Bmsigkeitslndexe (indexes of activity) liefern wurtlen, die zu individuellcr 
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Diagnose geniigen Dass das venvendfite Verfaliren in den Kandeii 
verscliiedencr Versuchsleiter ahniiche Resultatc liefern kann, wird dadurch 
enviesen, daig Zahlen (scores), die auf die Urteilc zwci relaliv ungeschultcr 
Bcobachter, die gleicli7citig und selbsiiindig bcobachteten, basiert \rurden 
Korrelationen zwiachcn +90 und +9? liefertcn Die Korrclationen 
zwisclieti den an den veracluedenen Tatigkciten crhaltcncn Zahlen waren 
aber nicht hoch (Durchsclinitt ungefahp + 30), selbst wenn aie mit Ruck- 
sicht auf Attenuirung (attenuation) korrigiert iviirdcn, ein Befund dcr 
daraiif hinweist, dass es gefnhrlich ist, das Bcnehmcii des Kindes bci einer 
gewissen Tatigkeits als Index semes Benehmens bci alb andcren Tatig^ 
keiteJi zu gebrauchen Das gcistige und das kronologische Alter scheineit 
fiiit kciiicr der cntwickelten 9 Massstaben der Einsigkeit mit Aiisnahme 
eines cingehien, in eager Bcziehnng iw stchen Die iintcrsuchtcn Knalien 
waren einsiger, ah die Madcbcn Die Einsigkeit scheint ant einc lom- 
plwicrte Weise diirch die Tempcratiir, aber, iiineriialb des bcobachteten 
Unifangs, mcht durch die Humiditat bccinflimt zii werden 

Koch und Streit 



A FURTHER STUDY OF THE INITIAL MAZE 
BEHAVIOR OF RATS’" 

From the Psychologital Laboiatones of the University of Virginia 

Wayne Dennis, R. H Henneman, and W. B. Varner 
Introduction 

In an earlier study Dennis and Henneman (4) found that the rat 
in Its initial behavior upon an elevated maze made many fewer errors 
than would be expected upon a chance basis, and that many of the 
culs-de-sac were not entered during the entire first run While these 
facts alone prove the fallacy of the theory that initial behavior is al¬ 
ways random and the theory that the rat at first makes all possible 
errors, tliey do not determine what factoid m the maze situation do 
contiol the initial choices. The picsent paper contributes data con¬ 
cerning the exploration of three additional mazes. These data show 
that chance, and more than chance, as well as fewer than chance 
errors may be elicited by a maze In the end we shall attempt to 
state the factois in the maze pattern which determine initial choices 

Not only is this pioblem legitimate in ite own right but it takes on 
additional interest because of its connection with maze learning. 
Initial responses are those responses the modification of which consti¬ 
tutes maze leaining, yet they have never been adequately studied, 
m fact, they have even been thrown out of the learning recoids m 
order to incieasc the reliability of the maze! 

Piobably initial behavior is influenced not only by maze conditions 
but by many non-maze factors as well, and to describe it thoioughly 
we ought to measuie it as a function of age, hunger, tameness, room 
temperatuie, etc. In this study, however, we have chosen to restrict 
our variation to maze pattern and to hold constant all non-maze con¬ 
ditions with the exception of one slight vaiiation in age 

The Mazes 

All of the mazes were of the block elevated type (3) which re¬ 
quires the animal to lun along the upturned edge of a wooden block. 

*Accepted for publication by Carl Murchison of the Ed'jtoiial Board and 
received in the Editorial Office, March 2,19S2. 
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The blocks were 2 inches by 12 inches by 24 inclies Figure 1 shows 
the maze patterns, Only Mazes II, III, and IV were used in this 
study, but Maze I is presented because its data will be compaied 
with the new iccoids which we have obtained. 

The blocks were new when used in Maze I Before being used 
in a different pattern the running surface of each block was tliorough- 
ly sandpapered and the blocks were completely “shuflled.” Tlie 
mazes were uniformly illuminated from above, the lamps being placed 
so as nearly to eliminate shadows. The starting alleys of all mazes 
occupied approximately the same position in the room and the com- 
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panitive directions of the patinvaj's are indicated by Figuie 1 Each 
maze was set up m the room "which contained the rats’ cages, the 
cages being to the upper left of each maze as the leatlei faces Figuic 
1, and 10 feet distant from the nearest pait of any maze The cn- 
tiance to Mazes III and IV are to the light of the gaps in the circles. 

Animals 

Fifty-nine, 43, 54, and 52 albino lats weie used on the four mazes, 
respectively. On Maze I and Maze II only completely untrained 
lats weie used. On Maze Ill, 13 untrained lats and 41 lats which 
had previously been placed once upon Maze I weie used. Maze IV 
was cxploied by 11 untrained lats, 18 lats which had exploratoiy ex¬ 
perience upon Maze III, and 25 lats with exploratoiy experience upon 
both I and III Tins makes a total of 208 explorations by 125 lats, 
of which 149 exploiations and 67 lats aie new to this study 

All of the lats new to this study weie the offspring of the subjects 
of the pievious study, and wcic boin and tcaicd under the same con¬ 
ditions as their parents. They were about 6 months of age at the time 
of this experiment, whereas the parent lats were 3 months old when 
they ran Maze I, and 6 months old when they ran the mazes 
described here 

Previous to the experiment all rats were accustomed to have food 
constantly bcfoie them The rats were handled very little. With 
few exceptions, they had nevei been outside of then cages. While 
they ran when one reached foi them in the cages, only seldom were 
they frightened enough to jump from a maze block when placed 
upon It 

Procedure 

The rats weie given no preliminary feeding nor were they habitu¬ 
ated to receive food at a definite time They weie, however, depiwcd 
of food for 24 hours before experimentation in order to make them 
more active Each rat was placed upon the first block of tlie maze 
and its behavior during the succeeding 7 minutes was recorded by 
the experimenter who sat behind a screen near the entrance block. 
The rat was returned to its cage at the end of seven minutes No 
food ivas placed on the maze at any time. When rats weie used on 
more than one maze at least two days and usually a much longer 
interval elapsed between trials. All trials were given between 8 and 
12 PM While presenting differences, this procedure is essentially 
the same as that of the previous study 
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T, he blocks upon which a rat placed both of its forefeet were rc- 
coidcd in older. The initial “choice” of a pathway tlieicforc means 
that at a bifurcation the cul or the true path was entered by the fore¬ 
feet piior to such entry of the other pathway. Through an error m 
recoiding technique whethei the lat entered the chosen path to a 
greater degree was not recorded in all cases We can tell wlictlier the 
lute sections weie entered m f\ill, for if after a iccordeJ choice of 
the true path tlie next choice is made at the other end of tliat block 
we know that tlie block must have been ttaversed, but we cannot 
tell wlicthci the ciiK were cnteicd in full. Likewise, the records do 
not show whetlici the lat left a blind bv merely withdiawing its foic- 
feet 01 by pivoting and facing a new bifutcition—quite diftexcnt sit¬ 
uations. Consequently, we shall not study the c)ioiccs made upon 
cmeiging fiom the blinds While this limits our dat.i to choices 
made fiom a position in the tiuc p.ithway, the v.ilidity of these data 
IS m no way aftcctcd. 

Results 

1 1*1 ehminary Considerations As can be seen in Figure 1, each 

bifurcation in any maze employed in this study has miicli m common 
with the other bifuications of the same maze. (It will be icmcm- 
bered that we aie dealing only with bifurcations met when m the true 
pathway.) If the initial behavioi at any bifurcation is uninfluenced 
or piactically uninfluenced by the bcliavioi at pievious bifuications, 
wc shall be able to simplify our picscntation by combining all the 
data for cacli maze Table I shows that tins condition is met. Only 
m Maze I is tlicre a reliable incicase in accuracy in the later sections 
of the maze, and this mcieasc is only 17 per cent While some error 
may be introduced into these comparisons by virtue of the fact that 
many of the lats ncvei reached the second lialvcs of the mazes, they 
indicate that piobablv no marked change in accuracy occurs. Data 


TABLE I 

Initial Forward Cnoicns in First and Spcond Haivcs or Each Maze 


Mfize 

Choices 

First Half 
Percentage Correct 

Choices 

Second Half 
Percentage Correct 

I 



IS9 

79 

II 

13J 

29 

37 

32 

III 

16+ 

57 

59 

61 

IV 

162 

5+ 

6+ 

+7 
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TABLE 2 

INITIAL Forward Choices 



Maze 

Choices 

Percentage Correct 


1 

376 

69 


II 

170 

30 


III 

223 

58 


IV 

226 

52 


are too few foi a comparison of the records in first and second halves 
of those rats which traversed both halves, except in Maze I. As 
stated in the previous paper, the pcicentages of accuracy are 65 and 
79, number of choices in each half being 159. In the other mazes the 
choices in the second halves are too few to materially affect the total 
percentages The early blinds arc, of course, those which most affect 
the total percentages. 

2 Initial Forward Choices, The total results of the initial for¬ 
ward choices m eacli maze are shown in Table 2. Initial forward 
choices represent the behavior of the rat m passing a bifurcation 
for the first time. Since Mazes I, II, and IV offer nt each choice 
point one true and one false pathway, chance correctness would 
be 50 per cent On the other hand, Maze HI offers two blinds and 
one true patliway, so that chance accuracy would be 33 1-3 per cent. 
Table 2 shows tliat Maze III, as well as Maze I, induces much more 
than chance coirectncss (69 per cent and 58 per cent as compared 
with expectations of 50 per cent and 33 1-3 per cent) Maze II, 
on the contrary, results in only 30-per-cent accuracy, whereas 50 per 
cent would be obtained by i andom behavior. The choices m Maze IV 
are not reliably different from chance expectation These results in¬ 
dicate that mazes may be so constructed that initial responses will be 
correct in a proportion cither greater than, les^ than, or equal to, the 
choices made, say, by flipping a com 

We call attention to the fact that the maze pattern which introduces 
only 30 per cent correct choices is just the reverse of the pattern 
which causes the strikingly accurate behavior previously reported 
The rats arc simply introduced into the opposite end of the maze, al¬ 
though the maze is rotated 180 degrees in order to start the animals 
at the same spot in the room 

3. Interpretation of Initial Forward Choices. To find what it 
is in the maze situation which determines the accuracy of the initial 
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clioices IS a problem which it is likely that we cannot ♦answer with 
Hnahty witli our limited data Let us begin by eliminating two hypo¬ 
theses. In the first place, theic is plenty of evidence to show that to 
the untrained rat the visual appcaiancc of a cul has no more inhibiting 
effect than the true pathway. The chance entrances into the culs of 
Maze IV and the greatei-than-chance entrances into the blinds of 
Maze II had eveiy oppoitunity to be inliibitcd by visual stimuli. To 
be sure, entiances into blind allc 5 's wcic inhibited in Mazes I and III, 
but, m view of the results just mentioned, this cannot be attributed 
to visual stimulation from the blinds. Likewise, it does not seem 
that the rat learns to repeat in a new section a turn which has led it 
forward, for such repetition is possible in all of these mazes, and yet 
only Maze I shows reliably incieascd accuracy m latci sections. 

The oiicntation of the lat with icspcct to the various pathways 
when it faces a bifuication seems impoitant, as was shown by Dashicll 
(1) When the rat approaches the choice point in Maze 11 it is on a 
block which leads diiectly into a blind, in Maze III, it is on a block 
which leads almost straiglit to a tiue path Tins may account for the 
picpondeiancc of errors and coricct choices rcspectivelv in these mazes. 
This also accounts fot the fact that In Maze III tlic inwaid blinds 
which requiie a sliarper turn than the outwaid ones aic chosen less 
often in the initial choices (12 pci cent of the time as opposed to 26 
per cent) Likewise the equal dlvcigcnce of the blind and the true 
patlis with respect to the preceding block seems to account for the 
chance behavior upon Maze IV The rub is that in Maze I the 
tiue and the false units are .ilso equally divergent from the direction 
of the preceding block and yet strongly non-random behavior results 

We believe tiiat this exception can be accounted for by intioducing 
a second piinciple The principle is that a general directional cue 
m.iv be established which operates beyond the limits of a single block. 
Where the pathway direction is non-diffcrential with respect to the 
next true path and cul, this factor is given full sway, as m Maze I. 
Where the gencial direction cue is not differential with respect to true 
path and cul, the direction of the pieccding block strongly mHuences 
choices, as illustiated in Maze II Evidence for such an initial main¬ 
tenance of direction has been presented bv Daslnell and Bavroff (2) 
Such an orientation on the initial lun might be maintained eithei bv an 
internal or an exteinal cue, or by both The position of the experi¬ 
menter’s screen witli reference to the rat may well introduce a direc¬ 
tional element in behavior However, we prefer not to speak of the 
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general direction stimulus as a forward-going tendency, as Dashiell 
and Bayroff have done, for the rat retraces consideiably and our later 
data will show that the rat is oriented when it retraces. We prefei 
to think of the rat as guided by some relatively fixed and distant cue, 
■whether proceeding forward or backward. We may think of the 
experimenter's screen, for instance, as exerting a constant influence, 
yet the sign of the influence may alternate between attraction and re¬ 
pulsion. The appaient absence of any such directional effects in 
Maze IV may be due to the complexity of these positive and negative 
impulses, for at many points in this maze a forward choice would be 
influenced in the direction of a cul by one impulse, m the direction of 
the true path by the other impulse, and the relative strength of the 
impulses may vary from bifurcation to bifurcation. The same is true 
of Maze III. Unfortunately, the choices at each bifuication aic too 
few to justify separate treatment. In Maze I the forward impulses 
apparently overbalance the backward, in Maze II, they aie non-diffei- 
ential with respect to forward choices. 

We fully recognize the piovisional natuic of these two hypotheses, 
but present them as our best interpretation of the present data Of 
course, behavior may be controlled by other cues, such as experiment¬ 
ally introduced odors (see Watson, 5), but such factors were felt to 
be absent from this experiment 

4 hiitjal Retracing Behavior The initial choices made while 
moving along the true pathway in the reverse direction agree re¬ 
markably well with the forward choices which we have just analyzed 
Table 3 summarizes the data The choices leferrcd to here are those 
made when a bifurcation is fiist i cached by retracing in the true 
pathway. 

It has been mentioned earlier that Maze II is the leverse of Maze 
I. Consequently, when Maze I is retiaced, we may expect as high 
a degree of error as when going forward in Maze II; and vice veisa, 
retracing in 11 should be as accurate as forward progression in I. 


TABLE 3 

Initiai, Retracing Choices 


Maze 

Choices 

Percentage Correct 

I 

55 

34 

II 

97 

60 

III 

144 

60 

IV 

169 

63 
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Table 3 shows that these expectations are rensoniibly approximated 
These data substantiate our theory that a reversible directional cue 
becomes established m Mazes I and II 

Maze III, which presents the same alternatives in either cluection, 
produces the same percentage of crroi in citlici direction 

In Maze IV the retracing situation is novel, but greater-than- 
chance coirectncss is to be expected on account of the bodily orienta¬ 
tion of the lats at the points of pathway division. 

5. Behavior between Choice Fomts. Corioborative evidence of 
the effect of immediate oiicntation is found in the behavior of tlic 
rats when between two choice points In this situation the lat can 
continue in its direction or reverse it Tlicie is a strong tendency to 
continue. Of the true blocks which wcie nntiallv entered in a for¬ 
ward direction, 90 pei cent, 84 per cent, 79 per cent, and 84 per cent, 
respectively, of the units of the four mazes were traversed to their 
opposite end, leaving only a small number in which the rat turned 
back Of the units entered while tlic rat was letracing, 73 per cent, 
91 pel cent, 94 per cent, and 89 per cent, respectively, were followed 
to the opposite end, leaving again only a small proportion in which 
the rat turned and went forward. Since in these mazes the lat had 
either one oi two feet of distance in which to turn, the chances of 
continuing at any given point are much larger tlian the figures shown 
above 

6 Initial Perfect Runs In the earlier paper it was mentioned 
that several lats made a large number of consecutive correct turns 
without retiacing, and that each of two lats made as many as 12 
such turns The picscnt mazes pioduccd comparable data The 
most sti iking pcrfoimanccs occurred in Maze III, as might be ex¬ 
pected fiom the high percentage of coricctncss in this maze One rat 
made 7, one 9, and one 12 consecutive eirorlcss initial forward choices 
without intervening retracing In Maze IV there wcic runs con¬ 
taining 7, 8, 9, 9, and 10 such selections of pathwavs. In Maze II, 
on the other hand, the highest number of consecutive correct turns 
was 5. In our opinion thetc is a common belief that high accuracy 
in a maze is always the result of practice These data show this 
belief to be false, and a little computation will convince the reader 
that it is highly improbable that the data are due to chance It would 
be higiilv interesting to know the sensory control and the permanence 
of such high initial accuracy Most of our rats have been given only 
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one trial, but in one case a rat having only one initial ciioi on Maze 
I was rewarded and xan four additional times on successive days with 
the result that no subsequent errors appeared 

Summary 

The initial choices of lats upon tliree additional mazes have been 
analyzed. The data show that the initial accuracy of lats in a maze 
may be gieater than, less than, oi equal to, landoiii accuiacy Culs 
pel se aie not diffeientiated fiom the true pathway', nor does the lat 
appeal to transfer piactice in early sections of the maze to later sec¬ 
tions to anv marked extent It is proposed that two factors may con- 
tiol the lat’s initial choice of alternative pathways, namely, the rela¬ 
tion of the pathways to the bodily oiientations of the rat as controlled 
by the alley winch the i.it occupies when the choice is made, and the 
relation of the pathways to the diiection of some more general and 
moie peisistciit cue This cue may be an external cue such as the 
experimenter’s screen, oi it may be mtra-organic. Prior evidence of 
these factois have been presented bv Dashiell and by Dashiell and 
Bayroff The gencial cue, it is pioposed, controls the line of move¬ 
ment but peimits the forward or backwaul directions to alternate 
In support of this is the fact that in the present mazes retracing 
choices did not differ maikedly from forward choices at comparable 
bifurcations The effect of bodily oiientation is that of maintaining 
the same diiection Attention is again called to the fact that it is 
possible for initial runs to possess an accuiacy that is usually consid¬ 
ered to require learning for its establishment 
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UNE AUTRE ETUDE DU COMPORTEMENT INITIAL DES RATS 
DANS LE LADYRINTHE 
(R^sumfr) 

On a analyst Ics choix initials ties rats dans troia autres labyrinthes Les 
donn^cs montrent q\ie la precision initiale dea rats dans un labyrinthc peiit 
etre plus giandc ou plus petite qii’mie precision fnitc au hnsard on egale 
a celle-ci Les ciils-de-sac per se ne sont pas distingiids dii vrai couloir, 
ct il ne paialt pas qiie le rat transffiie I'etctcice dans lea preraiircs sections 
dll labyrinthc h d'autres sections A un degre inarqu^ On siiggirc que dciix 
factcnis goiivcriicnt Ic choix initial de couloirs alteriintifs par Ic rat, e'est- 
a-due, la lelation des coiiloiis A roncntation dii corps dii rat ROiivcrnee 
pai le coulou qu'occupe Ic int ait moment du choix, ct la relation des 
couloirs a 1,1 direction de quclqiie repire plus gin^ial ct plus persistant 
Ce rep^re pent ctie un lep^ie cxt^iieiii tcl qiic I'ecian de rexpciimciitatcur, 
oil il pent ctre intra-organique Des temoignagcs aiitericms dc tes faetcurs 
ont prisent^s pai Dnsliiell ct pai Dashicll et IJayrofl On suggfire que Ic 
rcp6ic general gouvemc la ligne du mouvemem innis permet que les di- 
rcctioiii cn nvnnt ou cn nru6re alterneiit Cette suggestion esc soutenue par 
le fait que dans lea lahyrmthes employes ici les choix dc In direction cn 
niniie n’onc pas ere tris diffeicnts dc ceux dc la tlirection eii avniit ft des 
bifurcations compniablcs L’cdct dc roiicntation du corps cst ctliii dc 
maiiitenir la mcine dircGtion On fait rappclci encore line fois (|u’il est 
possible que les parcours initials possMcnt unc precision pour I’^tablissc- 
inenc dc laquclle I’apprcntissage est iisuellcment consid6r6 niccssairc 

DrMNIS, IICNNPMAN, ET V/lKNPR 


EINE WEITERE UNTERSUCIIUNG DER ANFaNGLICIIEN LABY- 
RINTHTATIGKEIT VON RATTEN 
(■RcfcTat) 

Es Sind die npfangliclien Wahlen (choices) von Ratten an drci vvcitcren 
Labynnthen analysiert worden Die Befunde enveiscn, dass die aii- 
fangliche Geiiaiiigkcit (accuracy) von Ratten in cincin Labyrinth grosser 
otlei minder sem kann, als die “blmde” (random) Genauigkcit, odcr 
letztcrer glcich sein kann, Sackgassen werden nicht von dem richtigen 
Pfad tmterscliicden, uiid die Rotie scheme aiich tiicht wcscntlich die Uhiing 
von den anfanglichen Teilen des Lnbynntlies aiif die sparer kotnmcndeii 
Teile zu ubertrngen Es wild vojgeschlagen, dass die nnfnnglichc Wahl 
nbwechselnder Ffadc (alternative pathways) durch die Rattc von i?\vci Eiii- 
wirkimgen bedingt sem konnte, namenthch, die Iie/.icbving dcr Pfade lur 
korpcriichen Orientienmg dcr Ratte, untcr Kontrolliening diescr Onen- 
tlerung durch die von der Rattc vur Zeit dcr Wahl beaetzten Alice, und 
die Beziehiing der Pfade zur Richtung irgend cincr allgcmeiiieren und 
bestandigcrcn Anweisung (cue) Diesc Anweisung kann ciiic ausscrliclie 
sem, wie zB die Sclnrmwand des Vcrsuchsleitcrs, oder sic kann eine inner- 
lich-organische seir Beweise fur dicse Anweistingen sind achon von 
Dashiell und von DashieU und Bayroff dargelioten worden Die allgemeine 
Anweisung, sclilagt man vor, beherrscht die Riclitung der Bewegimg, 
gestattec aber die Abwechslong der Richtungcii vorwarts oder nickwarts 
Dleser Vorsclilag wird unterstiiUt durch den Befund, class in den gegen- 
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Diesci Vorschlag wird unteratiit*! durch den Befund, dasb in den gegcn- 
wartigen, Labynnthen die Wahlen dei Wiedcibettetung (reliacing choices) 
sich niche anffallcnd von den Wahlen des yoiwartsdringens an vergleich- 
barcn Gabclungen iintcrachieden Die Eiiiwirkung der korpcrlichen Oncn- 
tierung ist die des Fortfalircns m Uei sclbcn Richtung Man wcist aufs 
Neue darauf hin, dasa anfangliche Pahrten (runs) cine Genamgkeit olTen- 
baren konnen, die gewohnlich als fiur dutch Lerncn erzielbar betrachtet 
wird 

Dennis, Henneman, und Varner 



THE INVENTIVE GENIUS OF TPIE CHILD* 

I'tom the Tsychologtcal Laboratory of the UnivenUy of Rosioch, Germnuy 


Rosa Katz 


This study is concerned with the pioduction of tools and otlier 
creative manifestations of oui son Julius, boin in July, 1922 The 
production of tools, whicli subject occupies the first pait of this 
repoit, reached its high point duiing the tiansition from the eighth to 
the ninth year. The literatuic of diild psychology is cveryvvliere ricli 
m mateiials legarding the playful work of the child, of its portrayals 
of objects which aie placed before it m the form of available ma¬ 
terials such as plasticine, cardboard, paper, \voo(l, building-blocks, 
and the like The present study is not concerned with such activities, 
but rather with genuine tool production, principally out of sucli ma¬ 
terials as stone, wood, and bone which the child Iiimscif brings back 
from a plcasme trip or finds provided in the house, and whicii he 
uses in accordance with his present purposes. Stone, wood, and 
bone are the materials out of which the man of the Stone Age 
principally made his tools These materials rcquiie and will bear 
Only ceitain definite prepaiations, and thus arise, from the hands 
of the boy, implements and tools winch have in part a wholly 
astounding resemblance to those tools which have survived from the 
Stone Age Peihaps the underlying enduring mentality {Evistel^ 
lung), the creative powei, of the boy is more inteiestmg than the 
moie or less accidental appeaiancc of the implements It is just 
as though the boy, of the age m question, diiectcd to all things in 
his suiioundings, and to all law materials tliat come into t!\c sphcie 
of his taste for work, the question, “What can he made out of them? 
What can one begin with them?” And he undertakes ns much as is 
possible with these mateiials There can be no doubt that the prag¬ 
matism of the child has lent to the objects of liis environment a 
wholly specific aspect The original creations arising from the 
hands of the child are but temporary, and vanish with the moment 


•Recommended for publication by David Katz, accepted by Carl Murchi¬ 
son of the Editorial Board, and received in the Editorial Office, February 
19, 1932 
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I Will briefly desaibe some of my subject’s enduring creations in 
chronological order 

In November, 1930, while a goose was being diessed in the 
kitchen, J. found that the “wind pipe” of the bud could be used as 
a hose, and caused watei to flow tlirough it into a water basin 

After fuither handling of this object, he began to blow through it, 
which piodticcd a hissing sound Theieupon the boy stripped oft the 
outer tissue, boicd a hole through the side of the tube, whereupon 
the primitive flnU appeared, not an instiumcnt intended foi practi¬ 
cal purposes but for play ^ The production of the flute from the 
wind-pipe was possible only because the wind-pipe had first been 
used as a watei hose, and was consequently moist. J noticed this 
lelationship, From the breast-bone of the goose J. pieparcd a mask^ 
which was sccuicd before the face by means of a cord, with which 
he usually suspended it fiom his belt. Neither is the mask a working 
tool, but an ornament Had the child in this case discovered the 
primitive mask^ The uppei thigh-bone of the goose was used for a 
club, so long ns tlie subject was on the war-path In times of peace 
the club was used as a handle for a cupboard door. This is not the 
only case observed by us of the altered use of a tool One can say, 
in general, that tlie function of a tool is alteied in correspondence 
with a change in the situation 

While a joiner was woikmg in the house, J gatheied up the wood 
shavings resulting fiom the woik of lepair, sought out the thinnest 
ones, moistened them, and bound up a finger, which he had injured 
while gathering the shavings Who does not come upon the thought 
that probably tlie primitive medicine man used inner bark to bind 
up wounds, in place of our modern muslin bandages?^ 

After the dismissal of school, J. brought to the house a pocket full 
of stones. In the house he built a hut of boards, and fiom the 
stones constructed a hearth in the center of the hut He used the 
shell of a cocoanut as a cooking utensil From another trip J. 
brought a paper bag full of modeling clay, out of which he prepared 
pots His pots weie sometimes wholly thick-wallcd, like the pots of 

^Pipes are, if not the oldest, m any case veiy old musical instruments 
In European, as well as in American graves and caves, one finds pierced 
bones of slain animals—especially those of biida which do not need to he 
hollowed out—together with stone tools [C. Stumpf (13, p 242) ] 

®Dr Kurt Haack (Rostock) reiently gave me a vcibal account of the 
farmers of Mtljistcrlaiid {Westfalen) who today still use shavings to bind 
up injuucs 
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old Icikc-dA^elleis, in othci LiIsc* they .iikI tliin- 

w ailed 111 aiiv case, he .ittaiiicil giCcit skill as poUei One lomUI 
lia\’e placed these \cssels among the pnt«? of .i folk-mvisciini Mitliout 
liaviny then \i.uit of gemiinenths obseivcd. 

J. split the end of a stick pievioiisly made fiee fioin baik He 
(.lamped a stone in the cleft and A\ound the shaft uith a coicl Thcie 
is no doubt that this was the essential appcaiancc of the lust axe 
swung bi' the human hand Accoitling to Pfeifci {9, p 186, 10, p 
99;, tills IS just the way Amciican and Austiahan shafts wcie 
picpaied / made a milling stone out of a huge flmtstonc natuially 
possessing tlie liollow foun icquiied’ With this ciuciblc J giound 
uji the kernels of hai^clniitb to the consistcncj of floin, winch he 
ate with gicat leltsh He used a flintstonc wntli a shaip edge as a 
sciapei,’ using it lo leinove baik fiom hiaiuhes The subicct im¬ 
paled a slun l stick with a hole thiough its cciitei upon anothci long 
stick with a shaipctied end, the whole being festi\eh dccoi.itcd 
with a coul It was .i tomahawk, wdiich. dining peaceful times, 
scived as a little hamraci When J acquiicd a piece of bacon eon- 
t.uning a llnttcned hone about 2 centimetcis in bie.idtli, he cut out 
the bone aiul used it in its natinal hum as a spoon {Scliiebei) svliilc 
eating half-fluid foods Tt was cntiiely suited to this function. A 
till owing weapon ot \/>eai was pioduced by means of a sluupcncd 
stick with a coik impaled on it J wanted a giiclle, and, finding tw'o 
shnit stiaps insuffiLient w'heii taken alone, bound them togetliei in a 
skillful w^av by means of two binding pieces taken finm a box of 
metal building iiuiteiials. Petals weie placed m an empty match 
box this seived T as ,i little smelling vessel I'lie inaiiow w'as 
eaten fium a hollow bone about foui to five cm in length by means 
of ,i suitable bone spoon especially sought out fot tins puiposc J 
used a sewing tliieacl to winch chicken featheis w’eie secuicd foi 
a gaiLuid An empty snail-shell, stiung upon a featlici wluch 
secuicd It to the tiiieach seivetl as the centei-]uecc The snail-shell 
was used as a pendant cluiing the Stone Age 

In Juh, 1931, while at the ocean beach, J, buiying a bottle of 
cocoa m the sand, put a stiaw through a hole in the papei covei, bent 
nvei the bottle and diew out the cocoa T’Ins was drinking out of 
a spuiig 01 out of a biook, as piimitive man did it No othei child 

’Pfeifer “Iiiimetijale and pcisojia] use of an ob;ect is su'nihcant Here 
belong Eohthe whose cIcvcIopmcnC into a typical foim of knife and sci aping 
tool, often Lepeated, is desciibed in an extensive literature” (10, p 2) 



THE INVENTIVE GENIUS OT THE CHILD 


373 


upon the beach hit upon the idea of thus burying and emptying a 
bottle. In October, 1931, a seven-year-old American child, O W, 
who understood no German, came to Rostock While plajung with 
J, who understands no English, O. wound up the former’s dearest 
toy, a locomotive, too rapidly. J took the toy, and said, "PiJSs auj, 
jetzi mache ich " Whereupon J. wound the locomotive carefully, 
kissed it tenderly, meanwhile nevci taking his eyes from O. to make 
sure that his American friend would sec tlie gesture of his love, 
of his affection foi tins locomotive 

Duiing another time when J was phaying with O , the following 
drama was enacted 

J Wie heist Dicner, Knecht? (no one answers) Oliver, Du 
bist niedrig (signifying with his hand, low, little), ich bin Majestat 
Ich bin km (he wants to say, king), you ist magd 
O What do you mean? 

J Wo ist Papier? (paper and pencil are provided) Ich male cs, 
Oliver, komm. That bin ich, Konig (points with the index finger 
at himself and then at drawing Number 1), that Olivei, Dienei 
(points toward O and then at diawing Number 2), weisst du, was 
es bedeutet? Ich drucke ihn lunter (points to drawing Number 3) 
Versta? 



Like a primitive person, J here seizes upon tlie sign of suppression 
{Drncken) which is to document the relation of a king to his servant 
The foiegoing may suffice as a representation of the general genius 
of discovery m the child and of the particular sort of tools dcsciibed 
There remains the task of making the experience of the child under¬ 
standable in an individual manner, and to carry through some theoret- 
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ical leflections regaicling the childish production of tools in its relation 
to the production and use of tools by piimitive man, by ho7no faber. 

Aie we, indeed, when deahiig- witli the creations of this child, deal¬ 
ing with onginal capacities; have not the models of the museum as 
well as pictures which came undei the subject's legaid played a lole, 
and have not poitiayals previously found m reading had their initial 
influence? It is not e.i!>y to dcteimine whether and how much this 
occuis. For ceitaui cases this explanation decidedly does not apply 
foi the flute, the mask, the spoon, the smelling box, the necklace, 
the bandage Visits to museums with ethnological divisions he years 
in the past J has, however, had opportunity to learn about the 
use of primitive tools from reading, of winch the most important 
source was Robinson Cnisoe, whiclr the children have read, m var¬ 
ious editions and difteient pictures tor years I am inclined to tliink 
that this has acted less as a particular stimulus to produce the tools 
just described than it Iras acted as a general stimulus to make some¬ 
thing out of available materials with which one can satisfy purposes, 
to produce sometliing with which one can lielp oneself m difficult 
situations. Innumerable cluldicn read Robinson Crusoe, go to 
museums, and could have acquiied such stimulation, but few have 
the talent, which must be present, for a production to take place ^ 
And, therefore, I believe that the individual side of the case will be 
clarified by lefeiencc to the fact that J is a personality of self- 
maintained and outspoken practical gifts Foi this assumption oui 
d»ay-books supply many evidences, showing that the activities of the 
child acquire pioper illumination from earlier tunes, preceding the 
production of the tools, where many individual tendencies are seen 
to intcilock, giving a unified personal picture‘s A study of the 
behavior of the child duiing the telling of mythical stoiies (6) shows 
that J belongs to that class of children who do not want always to 
hear the same story again. He wants to experience something new 
and not always hear the same tale From studies of touch it appears 
that J belongs to the group having the shortest reaction-time (8). 
In a study of the invectives of childicn (5) J. made the most onginal 
contributions. He discovered invectives which he did not and could 


“'Only he who carries the technical, scientific, or nrt problem in himself, 
can seize upon a chnnee event and see its worth, which he utilizes in finding 
a solution” [Selz (11, p, 238)] Stern expresses it in the sentence, “Every 
tendency to play is the dawn of a serious instinct” (12, p 265) 

"Compare, D and R. Katz (3, 2). 
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ncvci Wave heard in his suiioundmgs For example, at the age of 
four, he coined, while under strong emotion, the invective, "You 
duty towel!” which he dijected at the children’s governess. This is 
an innovation because this teim does not occur in the vocabulary 
of adults as a teim of dlsAppiobalion 

J, also belongs* to the class of children who test tlicii powcis as 
poets, and, though they are few in J’s case, still such attempts win 
a cel tarn significance in view of the foregoing ® 

Following is an example of J.’s capacity as poet at the age of foui 

yeais 

£■) war einmat cm Mann 
Da ging Cl an cieii Strand, 

Uiid ass dvrt Biot und Sand 

At the age of eight, J composed "The Flowci-Gii!” 

Was dufcct’s Inei iro Soititcnsclicin 
Hicr Sind wnlil lautcr Blumen fciu 
Die Fuclisicn schon und gut gebaut 
Die werden von ihr nicht gehaut 
Am Schreibtisch sitzend sic betracht 
Die Blumen und die schonc Pracht 
J also invented stones of the following type: 

"A hunter went to the forest. One dny an eagle came TUc 
eagle perched upon a crocodile (hat was in the water The 
hunter was friglitcncd when he saw (lie crocodile and collapsed 
into the water The crocodile was going to swallow him 
The hunter seized the eagle’s legs, the eagle flew up, carrying 
the man along, higher and higher, until earth was reached 
Though this production, does not stand at a high artistic level, it is 
iieveithcless a personal invention® Before going to sleep and before 
rising in the moinmg, J fabricates talcs which apparently consist 
of cidctic images Upon my special request, he shared with me the 
following phantasy: 


^Compare herewith Knrl Groos* "Approximately at the age of four one 
can often observe that children make ilic attempt to express themselves in 
the form of poetic style, thus appearing as producing artists” (1, pp 4-1- 
42) See also K Tschukowski (14), who presents a large number of verses 
of four-year-olds, 

’W Stern “Lively children are not satisfied by merely hearing stones, 
they want to pioduce them themselves, and so begin to fabricate” (12, p 


296). 

®An example of the 


"fremdbexuffltc/i/* type of fable, as Stern calls 


It. 
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"1 dream that the children living below ua in the houae arc 
our aiaters, and the others living in the neighboring house are 
also oiir sisters Father has written it on a piece of paper that 
they are our sisters; and that Theodor (J's biother) and 1 are 
Indians and have much gold and silver The story never comes 
to an end, I always think of something m addition, it contin¬ 
ually goes further."* 

The inclination to the artistically pciccptual also shows itself in 
the rich production of pictures winch begins with the close of the 
fifth year J. produced many tasteful black and white drawings, 
colored pencil diawings, as well as water colors Some of these 
productions have a story-likc character, others arc of ornamental 
nature At this time, J. was at wai with orthography, since he 
mcltned to the creative In this respect also.^® 

Already while in the kindcigarten and later J often returned from 
school with considerable tardiness, because, as he said, “other ways" 
and “new ways" home were sought. With this, again in obedience 
to the impulse not to be satisfied with the traditional, and to make 
new discoveries, J. showed himself inventive in the prepaiation of 
new dishes He was not satisfied with what was set before him, 
but combined foods m a wholly remarkable way, which prepaiations 
he ate wttli the greatest relish.^' 

J IS inexhaustible m the discovery of new forms of clothing. 
Dressing, however, often resolves itself into merely undressing, when 
he wislies to appear as a primitive man, or as one can sav with refer¬ 
ence to his inner attitude, in which by preference he ts primitive man. 
In general, J, has a great capacity for illusions, as, for example, 
while at the sea coast m 1926 he made cakes out of sand, putting 
them into Ins mouth to eat them 


'This belongs to the class of '^dattrende Emsielliuiff," as Stern (12, 
p 296) calls them A similai case of a long-spun tale is the ex¬ 
perience of the youth, Goethe, who, as he relates m his autobiograpliy, 
always had to tell continuations of stories to his companions J. however 
does not tell his stones willingly 

'Tt 18 to be observed that educational requirements were lightened as 
much as possible for J during the first three years, m consequence of which 
his individual life could develop and be extended. "Before the compulsions 
of education begin the lives of children consist, excepting the needs of 
nourishment and sleep, almost entirely of playful occupations Play 
presents itself to us here as a unified, all-sufficing force of life, indeed as 
the single life-motive of the child” Grooa (1, p. 478) 

‘^Completer details in D and R. Kat? (4, p 313) 

“Compare herewith R Katz (7, p 495), and Groos (1, p 39+) where 
entirely the same instance is described 
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I may believe that the foicgoing; data are sufficient to support my 
assumption that J is a child personality that inclines to creative 
and inventive oiiginality. His impulse to deeds is satisfied in har¬ 
mony with the prevalence and development of temporarily ruling 
functions, sometimes in this field, sometimes in that. But alwaj^ 
something peisonal appears, although naturally on a wholly childish 
levcP^ His stiength therewith lay, not upon the logical theoretical 
side, but wholly on the side of the practical-intuitive The liiglicst 
which he so fai has accomplished is the production of tools What 
laises this individual case above casuistry, and what makes his case 
worth reporting is the suggested possibility of expanding tliese 
paiallelisms witli the facts of ethnology to a genci al piinciplc. 

With this I come upon the last point of this discussion, namely, 
the relation of childish tool invention to the invention of tools by 
homo faber The inventions of our boy do not stand in accidental and 
disconnected association, but show the closest intcidcpendcnce since 
they are cieatcd from his paiticular creative gifts The clnld, as 
well as the adult, of a cultured folk need have no cares regarding 
the satisfactions of individual needs. The rule is that the means for 
satisfying tlie needs of the person of culture are offered before these 
needs themselves arise. Through liis inclination to the primitive, 
and through liis particular talents, J found the means of pcisonally 
satisfying his fictive needs I wish then to suggest the thesis that 
the mean of nature, under haid necessity of finding satisfaction for 
his needs, derived them in a ^vay similar to that of J —out of liis own 
capacities It could well be a general result of ethnological research 
that becoming human consists essentially m the invention and con¬ 
scious use of tools. Dawning intelligence was practic.al intelligence 
and occupied itself with the satisfaction of needs by introducing 
tilings of the surrounding world into personal use The need for 
nounsliinent rises above the animal level with the first lefincmcnts 
in secuiing tools and piovisions of plant and animal nouiisliracnt 
TIneats of welfaie and life through animal and human enemies led 
to the appearance of weapons of offense and defense Protection 
against weatlier evolved clothing and building technique Primitive 
man still has this in common wth the animal, that he tests the 


”Groos " It can hardly be doubted that these trials of various 

po«ibi!itiea often can have the most decisive effect on the later choice of 
a caihnETi m that play initially starts the unfolding of the innermost talents 
and tendencies of character” (1, p. 393). 
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edibility of all things m his enviionment, and has exeiciscd this 
activity tirelessly. Just this practical inclination permitted the things 
of his environment to be tested rcgaiding tlieir use m satisfying his 
other needs The natuially given mateiials were stones, wood, the 
bones, as well as the othci uncdible and unscizablc paits of dissected 
animals. Sometimes a tool would appear m the phantasy of a primi¬ 
tive person before suitable material was found which made its 
actualization possible. But just as often, or perhaps oftenei, the 
case would arise, that only after the accidental encounter with such 
and such shaped mateiial, the thought of its usefulness would appear 
J did not seek a bandage, but the wood shavings became suitable in 
consequence of the need arising fiom being wounded. J did not 
seek the mask, but the breast bone of the goose looked like a face, 
and so it was easy to recognize its mask-function Just as J, be¬ 
cause of Ins disposition, was constantly on the alert,^** so was it also 
with primitive man with his necessarily practical attitude And just 
as playthings can be created because of J.’s capacities, so we can be 
ceitam of this, that the primitive person on the seaich for objects of 
a practical worth created tovs quite earlv, upon which aimless fancy 
could exeicise itself Finally, as alieady mentioned, as with J’s use 
of his cieations, with primitive man also the same tools undeiwcnt 
changes of function and of use with the change from one situation 
to another 
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LE GiSNIE INVENTIF DE L’ENFANT 
(R»um6) 

Dnng cette ^Kidc il s’agtt dc la production dca oiitils ct d’nijtrcs mnnl- 
fcstntions crdatciccs du fils dc I’auteur, lequcl cst dfient comine du type 
prntiquc'incuitif pUitot que du ivpe Iogiqiic-th6oiiqite L’impoitnnce du cas 
esc la possibihcfi suggdree dc dcvelopper les parnllclismes entre son dc- 
veloppcmenc et les faits dc I’etliiiologic jtisqu'sk un principc genirol Pir 
exemple, I'enfant a utilial pour sea besoms ce qu’i! n troiivc dans In natvirc, 
ou s'est scrvi des choses comme il a vii (|ii'cllcs pourmicnt ctre utilisecg, dc 
la mStne mani^re dont I’hommc pnmitif a aatiafait sea besoms Lcs einploia 
He “pai\” et de "gueire" dcs memes instruments one differ^ avec I'enfarn 
comme on lcs lapportc au cas dc I’homme pninitif 

Katz 


DAS ERPINDUNG8TALENT DES KINDES 
(Rcferat) 

Diese Untcrsiiciiiiiig besichtigt die SchalTung von Wcrkzeiigcn und nndcrc 
cifmdeiischc Tatigkeiten des bohnea dcs Verfassers, dcr als ein Kind "von 
prnkCiscli-intiiitiver cher ala von logiscli-lhcorctlscher Art besclincben 
wird Die WiclUigkcit dcs Falls liegt in dcr siiggcncrtcn Mogliclikcit dcr 
Erweicening der Pnrallcie zwischen semer Entwickliing und den Tntsachen 
cler Ethnologic in cm Ailgcmcioprinzip. Dns Kind wciulcte ziim Bcispiel 
cliTs, was cr in der Natiir fand, zii semen Zwcck.cn an, in der sclben Wcisc, 
aiif die del primitive Mcnsch notwendige weisc seine Bedurfnisse befiic- 
digte Die “fnedlichten" und die "kriegerisclicn" Nutzen dei selben Werk- 
zeuge waren bei dein Kind verschieden, wie aic cs, den Bcnchtcn nach, 
beim pninitiven Menscheh sind 

Katz 



THE IMAGINARY PLAYMATE: A QUESTIONNAIRE 

STUDY* 

From the Psycholot/ical Laboratories of Columbia University 


E. B. HurLOCK. and M BuRSTEINf 


The phenomenon of the imaginary playmate occupies one of the 
vast, unexploied fields of child psychology. The leason for this ap¬ 
parent neglect is obvious to anyone •^vllo studies tlie pioblem The 
imaginary playmate is cieated by the child exclusively foi his enjoy¬ 
ment. In this world of make-believe, the older, more sophisticated 
“giown-iip” is regarded as an intruder. Foi this leason, children 
aie reticent about discussing their imaginary fancies with their 
elders, and even parents are only occasionally allowed a glimpse of this 
precious world. 

For a psychologist to get first-hand information from the child 
himself is, therefore, exceedingly difficult. The only alternative of 
this method lias been to obtain leminiscences of adults who, ns chil¬ 
dren, experienced imaginaiy comiades. Because of the drastic effects 
of time on memory, this method is subject to a serious eiior There¬ 
fore, most of tlic work previously reported along this line consists of 
cases familiar to tlie psychologist with little or no attempt to reduce 
the data to an objective foim. 

Harvey (7) is one of the most recent writers on the subject of 
the imaginary playmate, and it is he who is laigely responsible for 
having bi ought the matter to the front pages of child psychology 
His material consists piimanly of a number of case studies, the his¬ 
tones of which he knew personally The nearest approach to a sys¬ 
tematic procedure is found in the study made bv Vostrovsky (14) in 
1890 The material used by her was deiived from (1) 27 persons 
who liad imaginary playmates, (2) 10 people who had observed chil¬ 
dren playing with these created beings, and, (3)5 people who had 
heard about such cliildrcn 


•Accepted for publication by Carl Murchison of the Editorial Board and 
received in the Editorial 0(Rce, March 18, 19S2 
fThe data reported m this study was obtained by the junior author for 
the Master of Arts essay The senior author directed the study, aided in the 
interpretation of results and In the presentation of the material 
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While It IS true that many other psychologists have dealt with 
this problem m their wiitings, none have given the caicful attention 
to the matter that the two nbove'mentioned writers have done 
Certain factors stand out in connection with this study about which 
all of them agree. On the other hand, there aie essentials that show 
gieat divcigence of opinion For this reason, it seems advisable to 
present the facts m a topical rathei than chronological sequence. 

1 Reality of the hnaginaiy Playmate io the Child In all of 
the cases described by him, Green (5, p. U) depicts the reality of 
the imaginary playmate to the child 

Haivcy (7) states that childicn have playmates “which aic wiiolly 
imaginary, but which arc as vivid and ical to them as living play¬ 
mates would be. These playmates are not merely vivid ideas, m 
imaginings, but actual visual and auditory piojcctions They can be 
seen and heard as vividly as if they weie living cliildrcn ” 

Martin (9), Munroe (10), Norsworthy and Whitlev (11), and 
Vostrovsky (14) all stress, in their writings, the vividness and real¬ 
ity of the imaginary playmate to the child 

2 Personality of the Playmate. In most of the cases cited by 
Gieen (5), the imaginary companions have distinct appearances and 
definite names applied to them. According to Maitin (9), the per¬ 
sonalities of these illusory beings are so definite that the child later 
identifies real people with them. Kirkpatiiclc (8) believes that 
“sometimes the imaginary companion is an ideal self, sometimes a 
naughty scapegrace, and, at other times, not self at all, but a dis¬ 
tinct personality. The same child may have many such companions 
at once, or one at a time in succession ” 

Vostrovsky (14), m speaking of these companions, says* “Many 
are great, beautiful and rich, some peculiar, as the companion of a 
little boy ‘that was about three feet tail’ and wlio seemed to him ‘as 
if he could not speak nor heai*, others arc helpful and kind to whom 
all troubles are confided; while still others arc to be helped in some 
way.” In regaid to names, Vostrovsky (14) points out that most 
children attach specific names to these companions The names are 
eithei common-place, everyday ones, such as “Jack,” “Alice Davids,” 
or strange unusual ones invented by the child The former occur 
almost tliree times as often as the latter. 

3 Age of Child at First Appearance of Playmate Vostrovsky 
(14) found that the fitst appearance of the imaginary plavinatc vaiied 
from the first to the thirteenth year, while Smith (12), Harvev (7), 
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Martin (9) and Norsworthy and Whitley (11, p 163) all stress 
the fact that these companions appear very early, usually at the time 
when the child is beginning to remember things. Munioe (10) and 
Kirkpatrick (8) give the specific ages of thiee and four years, the 
age when the dramatic tendency usually begins. The creation of the 
imaginary companion seems to them to be an outgrowth of the general 
tendency to dramatize which readies its climax at about the age of 
seven. 

4. Affe of Chtld at Last Appearance of the Playmate Smith 
(12), Tanner (13), and Arlitt (1) stress the fact that the imaginary 
companion usually disappears when the diiid goes to school and be¬ 
comes absorbed in outside things or other playmates Harvey (7) 
says that “an examination of the accounte of different persons who 
have expeiicnccd imaginary playmates indicates that most of them 
disappear principally at two periods There is a tendency in the 
reports to fix the age at which they disappear either at the age of 
seven or eight, or at the age of eleven oi tvi^elve.” Vostrovsky (14) 
found that the age foi the last appearance of the imaginary com¬ 
panion varied, in her subjects, from seven to seventeen years of age 

5 Pype of Child Who Experiences the Imaginary Companion. 
Brittain (2) states that "on the whole those who have had imaginary 
companions have been above the average in the imaginative quality 
of their stories” Burnham (3) believes the same to be true, while 
Harvey (7) goes so far as to state that "no stupid child ever had 
an imaginary companion.*’ Kirkpatrick believes that "not only do 
a few lonely and highly imaginative children have these companions, 
but neaily all children have them in some form for a greater or lesser 
period of time” (8, p 168), and Smith (12) and Tanner (13, p 
206) believe that it is the lonely and imaginative child who creates 
phantom companions as his playmates. 

6. Explanation o/ the Phenomenon. In trying to explain the 
existence of the imaginary companion, manv theories have been given 
Arlitt (1, p 159) thinks that the imaginary companion is created 
for the child’s enjoyment, while Buinham (3, p 212) goes so 
far as to state tliat imaginative childicn not only have imaginaiy 
companions but they also personate animals and men. Gieen (5) 
includes this phenomenon in the category of day-dreams Harvey 
(7, p. 1) states that "an imaginary playmate is a visual or auditory 
idea that becomes as vivid or real as a visual oi auditoiy percept 
would be . The child recognizes that they differ from teal, 
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living, objective children.” Smith (12) suggests that “closely akin 
to the stoiy foim of day-dreams is the imaginary conversation which 
IS sometimes earned on with actual friends and ncquamtanccs, some¬ 
times with strangeis casually seen, or with children in history or 
books, 01 in some cases with puiely imaginary characters," 

Procedure 

The procedure used in the study to be reported in the following 
pages was simple and diiect A questionnaire,^ aimed at tlircc 
classifications, (1) the commonness of the phenomenon of imaginary 
companions, (2) the backgiound of the child, and (3) facts about 
the imaginaiy playmate, was answcied by 701 lugh-school and college 
students Of this numbci, 393 were women, and 308, men The 
ages varied fiom 15 to 40 years, with the median at a point between 
18 and 19 jcais 

Results 

1 Commonness of the Occurrence of the Phenomenon, Of the 
total number of subjects questioned, 31% of the women and 23% 
of tile men reported that they distinctly icmcmbcieil having had an 
imaginary playmate Among the women, 50% testified that they 
maintained a constant companionship with tins companion, 46%, 
that they played with the imaginary comiadc more than once; and 
only 4% tcmcrnbcred liaving seen this apparition but once. In the 
case of the men, 53% p!a 3 'cd with tins phantom friend moic than 
once, and 46% maintained a steady friendship with him Thirty- 
eight per cent of the girls and 20% of the boys had more than one 
imaginaiy comiade 

2 Compattson of the Backgtounds of the Subjects The back¬ 
ground of the child who has had imaginary companions was then 
compaied with that of the child who has not expciienced this phe¬ 
nomenon. The results .iic presented in Table 1 

An examination of this table yields i .itlier negative results Ap- 
paiently the size of the family docs not influence the creation of imag¬ 
inary companions. There aie as many small families among those 
who have not had imaginary companions as among those who have 
had them Only childien were not found to be more subject to 
imaginary companions than were those who had brothers and sisters 

'A copy of the questionnaire is printed at the end of this paper. 
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TABLE 1 

Comparison of the BACKfiRouNO of thf Suiijncra 



Females 

Pcmalcs 

Males who 

Males Avho 


who 

have 

who have 

have had 

have not 


had 

the 

not had the the 

imagin- 

had the 


imaginmy 

imaginary 

ary 

compan- 

imaginary 


companion 

Companion 


ion 

companion 

1 , 

Number of children 
in family 







Subject IS only 
child 

21 % 

13% 


9% 

10 % 


One more m family 

20 % 

28% 


28% 

24% 


Two more 

22 % 

19% 


24% 

19% 


Three more 

H% 

15% 


16% 

15% 


Four more 

7% 

12 % 


9% 

10 % 


More than four 

16% 

13% 


14% 

22 % 

2 . 

Place whcie child¬ 
hood was spent 

City 

85% 

83% 


83% 

88 % 


Counijy 

15% 

17% 


17% 

12 % 

3 

Parental care 

Both parents 

88 % 

92% 


93% 

95% 


Mother only 

9% 

5% 


3% 

3% 


Father only 

1 % 

1 % 


— 

1 % 


Relatives 

2 % 

2% 


3% 

1 % 


Institution 

— 

— 


1 % 

— 

4 

Number of comrades 

In childhood 

1-3 

27% 

15% 


16% 

13% 


f - 7 

39% 

46% 


20 % 

31% 


8-10 

16% 

21 % 


34% 

30% 


More tlinii 10 

18% 

18% 


30% 

26% 

5. 

Interests and 
leisure time 
activities 

Reading 

44% 

41% 


37% 

4-2% 


Athletics 

24% 

28% 


32% 

37% 


Music and art 

12 % 

19% 


14% 

9% 


Miscellaneous 

20 % 

12 % 


17% 

12 % 


Although among the women there is a slight diffeience in favor of 
only children in the group that has experienced this plienomenon, the 
difference is refuted in the masculine group where a small diffeicncc 
is found in favor of those who have ncvei had an imaginary comrade. 

The locality in whicli one has spent childhood days does not seem 
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to bear any lelatlonship to tins phenomenon. Among the men, 17% 
of those who had experienced imaginary companions came from rural 
districts and only 12% of those who did not have the companions In 
the Case of the women, 17% of those who did not have Inaaginary 
companions lived in the countiy as compared with 15% of those who 
had this unreal companionship 

3 Facts Conceniniff the hnagiuary Playmate According to data 
obtained in this study, the imaginary companion does not appear as 
early m the life of the child as has been supposed by many psycholo¬ 
gists. Among the giils, the age at whicli the imaginary companion is 
most likely to appear is between 5 and 7 years of age Boys cxpeiienccd 
tins phenomenon at a considerably later age than did girls One-third 
of the group fixed the age of the first appearance of the imaginary 
playmate at the stage between 7 and 9 years of age. 


TABLE 2 

Occasion ior the First Appearance or the Imaginary Comrade 



Occasion 

Females 

Males 


Companion jiist came 
siuidenly 

+2% 

+5% 


Being lonesome 

21 % 

20 % 


Having been scolded 

3% 

3% 


Not being able to get 
along with real friends 

3% 

9% 


Character fiom story¬ 
book or pictiiie 

20 % 

9% 


Character from dream 

8 % 

7% 


Being unjustly tieatcd 

3% 

7% 


Tabic 2 shows the suggested rc.ison for the first appearance of the 
imaginaiy playmate. Foity-two per cent of the girls and 45% of the 
bovs testified that the apparition “just came suddenly” with no ade¬ 
quate cause for it On the other hand, 21% of the girls and 20% 
of the bovs stated that “being lonesome” caused tlic first appcaiancc 
of the imaginaiy playmate In the case of 20% of the gnls and 9% 
of the boj^s, the otigin of the imaginary companion was traced to some 
story-book charactei oi picture 

Table 3 shows the range of emotions aroused by the playmate in 
his cieator About 80% of the emotions aroused in both boys and girls 
were the kindly ones, such as love, respect, sympathy, kindliness, 
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TABLE 3 

Emotions Anousto nr the Imarinart Piavm\te 


Emotion 

Females 

Males 

Lovu 

45% 

34% 

Hatred 

— 

— 

Pear 

1 % 

— 

Respect 

12 % 

20 % 

Rivalry 

3% 

11 % 

Anger 

— 

— 

Mastery 

3% 

4% 

Submission 

2 % 

1 % 

Kindliness 

12 % 

9% 

Contempt 

2 % 

— 

Sympathy 

12 % 

11 % 

Cuuosily 

6 % 

7% 

Companionship 

2 % 

3% 


and companionship Theie is not one instance of either hatied oi 
anger existing between the cieator and his puppet. 

The diild’s attacliment to the imaginary playmate is so great that 
38% of the girls and 42% of the boys actually preferred these phan¬ 
tom playmates to any real companions The child loves his imaginary 
playmate and is apt to attacli great secrecy to him Among the girls, 
only 21 % weie willing to share these companions with anyone. Much 
greater diffidence appears to exist among the boys. Only 17% of the 
boys were willing to shaie these companions, and but 6% discussed 
their doings with other people. 

The imaginary companion is a distinct personality to the child who 
experiences it. As many as 81% of the girls and 60% of the boys 
testify that the playmate was real to them. Seventy-nine pei cent of 
the former and 43% of the lattei conversed with this comrade 
“imagining they heard him talk.” In studying the names attached to 
these companions, it was found that the common ones, Ruth, Pauline, 
Sarah, Robert, Oswald, etc, predominated In the case of the girls, 
83% of them, as contrasted with 69% of the boys, attached definite 
names to these companions, 

Table 4 shows the reasons for the choice of a name for the imag¬ 
inary companion. Thirty per cent of the girls and 20% of the boys 
bestowed upon the imaginary companions the names they liked best 
in real life. Tlie girls were found to choose names from story-book 
characters in 33% of the cases, while among the boys the influence of 
the cinema was greater. 
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TABLE + 

RpAsoN FOR Choice of the Name of the Imaginary Playmate 


Reason 

Pciiialcs 

Males 


No reason 

33% 

55% 


Name of someone 

]ikecl 

30% 

2070 


Name of someone 

disliked 

_ 

_ . 


Name of hero or 

licioine worshipped 

2 % 

87o 


Name of storv-book 

clinraeter or ptcinre 

33% 

5% 


Name of a movie star 

2 % 

127 o 



Childien were found not to crave companions* of csscntiaUy the 
same ages as they Their imaginaiy compamoii, like the real com¬ 
panion, IS rarely ever younger than his creator There is a definite 
tendency among both boys and girls to create companions who arc 
older than they Much the same was found to be true in tlic case of 
the sex of the imaginary companions. More than half of tlic subjects 
had real companions of their own sex and cicatcd imaginary com¬ 
panions who were also of the same sex. Not one boy and only 8% 
of the girls who enjoyed the real companionship of the opposite sex 
cared to cieate an imaginary companion of the same sex 

The prevailing view of the psychologists cited above seems to be 
that the child loses his imaginary companion when he enters school, 
or at least, as he matures. Foity-eight per cent of the boys were 
found to be carrying on the imaginaiy friendship after the age of ten, 


TABLE 5 

Occasion or Tire Last Appuarance of the Imaginary Comrade 


Occasion. 

Females 

Males 


Entrance into school 

ll7o 

20 7o 


Companionship of other children 

337o 

337o 


Sudden disnppeaianre 

44% 

13% 


Interference of outsiders 
Disagiecment with imaginary 

3% 

7% 


companion 

1 % 

— 


Shamcfulness 

37o 

— 


Entrance into college 

Falling in love with real 

1 % 

’ 


playmates 

3% 

— 


Imaginary companion "died” 

1% 

— 
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while one-fourth of the girls brought the imaginary companion with 
them into adolescence. In most of tlie subjects, the occasion for the 
last appearance of the imaginary playmate was haay. In Tabic 5 
are presented reasons for the last appearance of the imaginary com¬ 
rade 

Summary and Conclusions 

1. The creation of the imaginary companion seems to occur 
more often among gals than among boys More than half the girls 
and almost as many boys have maintained a constant companionship 
with their imaginary fi lends. Almost two-fifths of the girls and one- 
fifth of the boys have had more than one imaginary companion 

2 According to the indices used in this investigation, the back¬ 
ground of the child who has expeiienccd the imaginary comiade does 
not differ materially from that of the one who has not had these 
friends The information seemed points to the need for more ex¬ 
tensive investigation in this field 

3 The age at which the imaginary companion makes its first 
appearance is considerably older than has been supposed. Among 
the girls, the most frequent time is the age between five and seven. 
A great number experience the imaginary playmate foi the fiist time 
after the age of ten The boys experience the phenomenon at a con- 
sidciably later period ; the most frequent stage, here, is after the 
age of ten 

4 The occasion for the first appearance is indefinite in the minds 
of almost half the subjects Where the reasons are stated, “lone- 
somencss,’^ and inspiration from a “story-book character” are the 
causes most freq.ucntly ascribed. 

5 In geneial, the companion is very much treasuied by the 
child In four-fifths of the cases, the companion aroused kindly emo¬ 
tions in the creatoi, there is no instance of either hatred or anger 
existing between the creator and his creation. 

6 In general, the child does not like to share his imaginary 
companions, nor does he care to discuss their doings with other 
people Boys show greater reticence than girls in this mattei. 

7. The imaginary companion is a distinct personality to the 
cliild who creates him. In most cases, this comrade can be seen 
and heard as if he were real Girls seem to be moie under the influ¬ 
ence of the illusion than boys. 

8. Girls are, also, more apt to attach names to then imaginary 
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companionb than boys arc. The reason for the choice of a name is 
indefinite m most of the cases, but more so in the case of the boys 
than with the gnls The reason most frequently given is the name 
of someone liked, or of a story-book character 

9 It appears that there is no definite tendency in a child to 
cieate children of cither his own age or sex, although there is evidence 
that the child docs not like to have either living or imaginaiy com¬ 
panions who aic yoimgei than he. 

10. The Ifist appcaiAnce of the imaginary comrade occurs much 
later among the boys than among the gills Among both groups the 
most fiequcnt time is aftei ten years of age One-fourth of the 
girls and almost half of the boys have maintained tins friendship 
up to the piescnt time 

11 Vciy few of tlic subjects can assign definite reasons for the 
last appeaiancc of the imaginary companion, but tins is cbpecuilly 
true of the male group Where reasons arc given, the most significant 
one seems to be the companionship of other cliildren. 

Qubstionnairb 

Colniitbta University, t/cvf York City 

Please answer the following questions as truthfully and as accurately 
as you can In most cases, you hnvc to check the correct word, in a few 
others, one-word answers are lequircd. You need not put your name on 
the paper, as we are interested in group recoids rather than individual 
cases 

Sex Age . . Grade in School 

Subject of major interest in School 
Hobby or special Icisure-timc activity 

1 Are you an only child f Yes No 

If not, specify the number of younger brothers. 

older brothers 
younger sisters 
older sisters 

2 Where did you spend your childhood? City Country 

3 With whom did you live during childhood? Both parents 

Fnther only 
Mother only 
Relatives 
Strangers 
Institiilion 

+ How old were you when you entered the elementary school? 

5 As a child did you have many playmates? Yes No 

6 Approximately bow many companions did you have? 

7 In general, were your companions older, younger, or of the same 

age as yourself? 

Older 


Younger . Same age 
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S Were most of your childhood friends girls or boys? 

Gills Boys 

9 Did you evei have an itnaginaiy playmate? Yes No 

I. How old were you when the imaginafy playmate appeared to 
you for the first tune? 

23 + 5678 9 10 Ovei 10 

2 What was the occasion for the first appcaiancc? 

Just enme naturally, 

Being lonesome 
Having been scolded . 

Being unjustly treated 

Not being able to get along with real friends 
Cliai actor from stoiy or pictuie 
Character from a clieam 

3 Did this imaginary comiadc appear to you once, moie than 
once, or as steady companion? 

Once More than once Steady companion 

4 What were the occasions, if any, of the subsequent appearances? 

Same ns for first appearance 
Desiie to see companion again 
Companion just appeared suddenly 

5 Was this playrnate real to you? Yes No 

6 Did you converse with this comrade imagining that you heard 

him talk? Yes No 

7 Did you see this playmate as clearly as if he were real ? 

Yes No 

S What was the sex of the companion? Girl Boy 

9 Was this playmate older, younger, or of the same age as you? 
Older Youngei Same age 

10 What was the name of this playmate? 

11 Can you give a reason for this name? 

No reason 

Name of someone liked 

Name of someone disliked 

Name of hcio oi heioine woishippcd 

Name of story-book chaiactcr 

Name of a movie stai 

12 What emotion did this playmate arouse in you? 

Love , Hatred Peai , Respect Rivalry 

Anger Masteiy Submission , Kindliness 

Contempt , Sympathy Cuiiosity 

13 Did you prefer to play wth this imaginary comiade rather than 
with real playmates? Yea , No 

Oi did this imaginary playmate come to you only when you could 
not have the company of real children? Yes. No 

1+ Does the playmate ever appear to you now? Yes . No 

If not, approximately how old were you when this playmate 
ceased to appear? 

S 6 7 8 9 ■ 10 Over 10 

15 Did any of your real toinpanions shaic this imaginary playmate? 

Yes No 

16 Did you like to speak to older people about this imaginary 

playmate? Yes, No 
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17 Did you have more than one imaginary playmate? 

Yes No 

18 In what respect*? did this second playmate resemble the first one? 

Age Sex Appearance IZinotiona aroused 

19 What wa<9 the occasion of the Inst nppearnnee of the imaginary 
playmate or mates? 

Entrance into school 
Conipanion*?hip of other children 
Sudden disappearance 
Intcrfctcnce of outsiders 

Disagreement with the imaginary playmate 
Shamcfulness 

20 Any additional incidents you would like to list m connection with 
the imaginary playmate not covered in tlic above 
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UNE fiTUDE DU CAMARADE IMAGINAIRE AU MOYEN DE 
QUESTIONNAIRES 
(Resume) 

Sept cent, gn ^tucliants iinivcrsitaires, dont 393 femmes et 308 homines, 
ages de IS i 40 ans, I'Sge moyen 4tant de 18 it 19 ans, ont reponclii h un 
questionnaire fait dans le but de ddterminer la fidquence de I’apparence 
ct les traits caractenstiques g6ii6raux dii “camarade imagmaiie ” Les prin- 
cipaiix rdsultnts de cette etude sont lea suivants 
La creation du camaiade imaginaiie semble plus frequente che? les filles 
que cliez les g.U 5 ona Le imlieu et I’etat social g6n6ral de I'enfant qui a 
un camarade iinaginaire ne sont pas tres diffdrcnts de ceux de I’enfant qui 
n’a pas ^prouve cet phenomcne Chez les filles, I’age niiquel le camarade 
imaginaire se montie pour la premiere fois est entre 5 ct 7 ans, tandis 
qiie chez les garqons, e’eat gen^ralement apres I’age de 10 ana Lc sentiment 
de solitude et I’lnspiration d’un personnage de quelque conte sont les causes 
lea plus usiielles de la premiere apparence dii camarade imaginaire Dans 
la pliipart des cas, Cc camarade imaginaire est trea aiind de I’enfant, qui 
n’aime ni A lc partager ni h. le diacuter Le camanade imaginaire a vm 
nom distinct et line personnalit6 distinctc, qui devicnncnt si vivants que 
I’enfant croit la realitd du camniade La demise appaience du cama¬ 
rade imaginaire a lieu genSralement apr^s I'age dc dix ans 

Hurioc.; et Burstein 


EINE FRAGENBOGENUNTERSUCHUNG DES “IMAGINAREN SPIEL- 

GEFAHRTEN" 

(Refcrat) 

Em Fragebogen zur Bestimmung der Haufiglceit imd der allgeinelnen Eig- 
enschafeen des “imagmaren Spielgefaliiten” wurde von 701 Studenten und 
Stiidentinnen (308 Mnnnern und 393 Frauen) beantwoitet, die zwischen 15 
und 40 Jahre alt waren und deren dii iclischiuttliches Alter 18-19 Jahre 
war, Die Ilauptbefunde aus dieser Unteisuchung waicn folgendc 
Die EischafFung ernes imnginaren Spielgenossen scheint ofter untcr Mad- 
chen ala unter Knaben zu geschehen Die Umgebung und dei allgcmeine 
Hintergrund des Kindes, daa cmeti imagitiaien Speilgefahrten besitzt un- 
terscheiden sich nicht weaentlich von denen des Kindes, das eine solchc 
Erscheinung nicht erfahien hat Bei Madchen licgt das Altei, worm der 
imnginare Spielgefahrte zum ersten Mai erscheint, zwischen S und 7 Jahren, 
bei Knaben gewohnheh nach 10 Jahren Die Emaarakeit und die Begeisteiung 
(inspiration) durcli omen Karalrtcr aus cinem Geschichtenbuch stellen die 
haufigsten Grunde der ersten Erscheinimg des imaginaren Spielgefahrtcn 
dar In den meisten Fallen wird dicser imaginare Kamerad von deiti 
Kmde sehr hoch gesc.hat7t, und mit andcren nicht gerne geteilt odcr be- 
sprochen. Der imaginare Splelgelahite hat cmen besonderen Namen und 
eine bestimmte Feisonliclikcit, die so Icbenclig wnd, dass das Kind an der 
WirklichJceit des Spielgefahrten glaubt Die letzte Erschcimmg des imngi¬ 
naren Spielgcfahrten findet gcwolinlich statt weiin das Kind mehi als zehn 
Jahre alt ist, 


HuRLOCK und BUR8TEIN 



SOME EXPERIMENTS WITH KITTENS ON THE 
SIMPLE ALTERNATION PROBLEM*^ 

From the Animal Lahotalory oj the Department oj Psyc/iolapy oj Columbia 

Cnwersity 


Audrey M Shuey 


Up to the piesent time no study on wmplc altcrmition lias been 
performed on cats In fact, only a few studies have been made on 
animals of any soit. Cair tested 8 white rats on simple altci nation 
using a T-shaped discrimination box The numbci of trials given 
daily VRiicd from 2 to 18 On the fust trial every day the path fiom 
the left exit was blocked, the blockings theicaftcr being changed in 
succeeding trials. When the interval between tiuils was 16.5 seconds 
in length the animals weic concerned with the act of eating and 
usually maintained a iclatively constant position They weic able 
accoidingly to make a record of 85% correct in from 168 to 588 
trials When the interval between trials was lengthened to 50 or 
more seconds and the rats were free to run around on an adjacent 
table after having been allowed a few bites of food, the animals were 
able to approximate a record of only 70% correct 

Hunter gave 7 rats ID trials daily on a discrimination box similar 
to the one used by Carr As in the latter’s experiment the alternative 
patliways were blocked from tiial to trial Twclvc-sccond intcivals 
were allowed between trials for eating, during which periods a fixed 
bodily orientation was usually maintained. Final success in the 
problem was icaclied when the animals could make a score of 87.5% 
collect in 4 successive days xvith no day’s rccoid below 80% All of 
Huntei’s rats attained the norm m from 10 to 180 tiialb 
The present experiments were pcrfoimcd on the Jenkins’ problem 
box winch was used in a previous cxpciiincnt icported by the writer 
(4). A detailed description of the .ippaiatus has been given in tlic 
formei study and in an earlier article by Jenkins (3), hence only the 

*Accepted foi publication by C J Wnrdcii of the Editorial Board and 
received in the Editorial Ollicc, March 28, 1932 
The experiments were performed m the Animal Laboratory of the 
Department of pavchology of Columbia University under the direction of 
Professor C J Warden 
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main features need be given here The test cage, the giound plan of 
which IS shown m Figuie 1, was 135 centimeters m diametci. The 
diameter of the inner cage was 45 centimeteis The walls of both 
cages were 45 centimeters high and were made of wue mesh. 

On the floor of the teat cage -were three plates, 1,2, 3, each 15 centi¬ 
meters in diameter and spaced as shown in Figure 1. These plates 
were raised 1 centimeter above the floor and weie of the same material 
and color as the floor. They were strung with fine coppei wiies so 
that electric shock could be used when desired. A one-way light 
scieen surrounding the box excluded the expeiimentci from the view 
of the subject, the cage itself being lighted by a 100-watt Mazda 
bulb above the center of the box 



FIGURE 1 
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The subjects of the experiment included 4 males and 5 females of 
the 82 kittens obseived in the wiiter’s study already mentioned. 
Tlicbc kittens, the males numbered 20, 21, 22, 23, and the females 
numbered 66, 67, 68, 69, and 70, were all bel^veen 11 and 12 weeks 
of age at the beginning of the training on the alternation problem 
When they were started on this pioblem, tlie 9 kittens had all 
reached the point refeired to in the foregoing study as the advanced 
problems of the previous study (4). This means that all of tlie sub¬ 
jects used III the present expeument had learned to touch any one 
plate, then had learned to touch any two plates, and tlicn all tlucc 
of the plates Each kitten had learned to make this last response up 
to a point of 9 perfect trials out of 10 Therefore, when they were 
introduced to the alternation problem, the animals wcie accustomed 
to reacting to all thice plates 

The general method of procedure was simple. Tlie outer door, o, 
the means of entrance to the compartment, was opened and closed 
manually by the experimenter The inner door, r, was held shut or 
was allowed to slide back automatically by the operation of an electro¬ 
magnet AVhen this door was opened the animal in the outer part 
was given free access to the incentive in the inner cage Before the 
innei door was released the kitten had to icact by touching one of 
the release plates as determined by the experimenter. 

Bits of raw beef and fresh or canned milk were the incentives 
All kittens were given 12 trials daily, 6 in the morning and 6 in 
the evening, including Sundays, between the hours of 10 and 1 
All animals weic fed m the living quarters immediately following 
experimentation, wheieupon food was removed from them until after 
the subsequent test period All subjects were in good health throiigli- 
out tlie running of the tests 

Since somewhat different techniques were used m the earlier and 
later work, it will be convenient to discuss the results of each sep¬ 
arately 

Experiment I 

In the first experiment although all three plates were available it 
was only necessary for the kitten to touch Plates 1 or 3. If the kitten 
happened to touch Plate 1 on the very first tnal it was to touch Plate 
1 on Trials 3, 5, 7, and all the odd-numbered trials thereafter, and 
touch Plate 3 on the even-numbered trials If a kitten touched Plate 3 
on the first trial it was thereafter to begin the daily series by reacting 
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to Plate 3, alternating on succeeding trials. Whenever a kitten 
touched the wrong plate it was given a mild shock, one that proved 
to be sufficient as determined by earlier tests upon other kittens. For 
shocking purposes, the e.m.f. was set at 400 volts with a current- 
leading of 0.04 m a Unless the kitten actually touched the wrong 
plate the trial was considered correct. It icquired, on the average, 
about 5 seconds foi the kitten to touch the plate and secure the re¬ 
ward, and there was approximately 10 seconds between successive 
trials. When the experimenter put the kittens into tlie problem box 
she placed them in such a position that their heads consistently pointed 
toward the knob of the inner door. 

It will be noted that the alternation set-up as used in this expeii- 
ment diffeis from the regular alternation situation as used by Carr 
and Huntci In their studies it was wholly a matter of choice of 
one of two directions In the present experiment the animal must 
not only clioose the path, but also must afterwaid stop on a proper 
plate and then turn back to the inner door. Howevei, as the kittens 
had already formed a connection between the stepping on a plate and 
the opening of the door to the food box, it did not seem that the task 
set was fundamentally different fiom the ordinaiy alternation set-up 

When the kittens were tested, however, we noted that they tended 
to go all the way around the inner cage in each tual. If the door did 
not open wlien it touched one plate, the kitten would sometimes turn 
back; but more often it would go on around the box touching one of 
the other plates on the way This behavior was particularly true of 
kittens No 21 and No 66. The latter kitten would usually take a 
path similar to the following past 1, 2, and touching 3, oi past 1, 2, 
touching 3 and 1, or past 3, 2, touching I; or past 3, 2, touching 1 
and 3. Another would go back and forth between Plates 1 and 3, by 
Plate 2, i.e., past 1, 2, touching 3, 2, 1, or past 1, 2, touching 3, past 
2, touching 1. 

Of the four animals tested, not one succeeded in mastering the 
problem m the 432 to 1200 tiials given them. As will be noted from 
Table 1, two of the kittens that weie given 1200 trials were success¬ 
ful in only 49 1 and 49.9%, respectively, of the total number of 
trials given, while the third made an average of 53 0% conect Kit¬ 
tens No 20 and No 66 made no improvement m successive quaiters 
of the total number of trials, while kitten No 21 made almost negli¬ 
gible progress Table 2 shows the best records attained by the 
animals throughout the experiment. It will be observed that two of 
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TABI.E 1 

Showing the Percuntage or Perfhct Triais in Each Successive 48, 
WITH Summary, for Each Kitien in Evperiment I 


Trulls 

No 20 

Ammals 

No 21 

No 22 

No, 66 

l'+8 

50 0% 

47 9% 

43.8?'o 

+5 8% 

49-96 

47 9 

39 6 

54 2 

52 t 

97-14+ 

563 

47 9 

52 1 

47 9 

145-192 

563 

584 

54 2 

50 0 

193-240 

60 4 

56 3 

52 1 

542 

241-288 

521 

50 0 

50 0 

41 7 

289-336 

♦3 8 

39 6 

50 0 

45 8 

337-38+ 

56 3 

62 5 

58 4 

62 5 

38S-432 

50 0 

+3.8 

52 1* 

45 8 

433-480 

47 9 

41 7 


50 0 

481-528 

60 4 

271 


41 7 

529-576 

60 + 

47 9 


39 6 

577-62+ 

58 4 

66 7 


50 0 

62S-672 

43 8 

50 0 


521 

673-720 

52 1 

41.7 


41 7 

721-768 

52 1 

+5 8 


52 1 

769-816 

60 4 

50 0 


58 V 

817-86+ 

56 3 

45 8 


45 9 

865-912 

66 7 

60 4 


58 t 

913-960 

50 0 

53 4 


54 2 

961-1008 

50 0 

5+2 


47 9 

1009-1056 

47 9 

521 


54 2 

1057-1104 

52.1 

58 + 


39 6 

1105-1152 

39 6 

54 2 


47 9 

1153-1200 

521 

521 


50 0 

1-288 

53 8% 

50 0% 

51 1% 

48 6% 

289-576 

53 I 

43 7 


47 6 

577-86+ 

53 3 

500 


50 0 

865-1200 

51 2 

557 


50 3 

Av 

53 0% 

49 9% 


49 1% 


•Animal No 22 diotl at the end of Inal 432 


the kittens ma.de iccords of 11 out of 12 successive perfect 
trials or a score of 91 7%, that these same two scoicil 79.7% in 24 
trials, that one of them scoied 72 2% in 36 successive trials, and that 
the othei attained a rccoicl of 68 8% ovci a period of 48 trials This 
latter score was consideraWy below the standai J required hv Hunter 
and Can. 

The lesults of Table 3 show that kitten No 20 liad a preference for 
Plate 1 throughout, that kitten No 66 had a preference for Plate 3, 
and that kitten No 21 started 4Yith a preference for Plate 1 hut 
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gradually went more and more often to Plate 3 Of these kittens, Nos 
20 and 66 wcie requiied to react to Plate 3 fiist in each series of 
trials, while kittens Nos. 21 ai»d 22 were requiied to touch Plate 1 
first 


TABLE 2 

Best Records Attained in Experiment I* 


Noim series 

No 20 

No 

Animats 

21 No 22 


No 66 

12 

tr 

in 

sue 

91 7^0 (S61) 

91 7%(603) 

667^(326,382, 

401 

75 0%(341,6S9, 
807.905^ 

24 

tr 

in 

sue 

79 2 (186) 

79 2 

(587) 

58 3 

(326) 

70 8 

(329) 

36 

ir. 

in 

sue 

69 4 (186,861) 

72 2 

(580) 

58 3 

(326) 

61 1 

(329,863, 

1013) 

(329) 

48 

tr 

in 

sue 

68 8 (469) 

64 6 

(580) 

542 

(326) 

62 5 

60 

tr 

in 

sue 

6S 0 (469) 

63 3 

(580) 

500 

(326) 

61 7 

(329) 


‘The percentages indicate the best rccoid for each norm throughout the 
cxpciiment The stage of learning when each record was made vanes for 
each kitten and is shown in terms of numbei of trLils after each percentage 


TABLE 3 

Showing ritErERENCBs for Plates 1 or 3 in Experiment I 


Tiials 

No, 

1 

20 

3 

No 

1 

Animals 

21 No 

3 1 

22 

3 

No 

1 

66 

3 

1'288 

64 6% 

43 1% 

72 2% 

27 8% 73 8% 

28 4% 

19 5% 

77 8% 

289-576 

SSJ 

50 7 

69 4 

18.1 


54 2 

41 0 

577-864 

61 1 

46 5 

27.1 

72.8 


21 5 

78 5 

86S-1200 

56 5 

45 8 

321 

79 2 


26 8 

73,8 

Av. 

59 4% 

46 5% 

50.2% 

49 5% 


30 5% 

67,8% 


TABLE 4 

Showing the Pcrcentach or Perfect Initial Choices tor 
Each Kitten in Experiment I 


Aniinala 


Trials 

No 20 

No 21 

No 22 

No 66 

1-288 

45 8% 

79 2% 

75 0% 

66 7% 

289-576 

56 3 

66 7 


37 S 

577-864 

47 9 

25 8 


83 3 

865-1200 

53.6 

46.4 


786 

Av 

SO 9% 

54 5% 


66 5% 
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It Will be seen from the data of Tabic 4 that mastery of the initial 
trial of each senes is no indication that the alternation habit has be¬ 
come established, for the two kittens that made the highest scores in 
the test showed little or no mastery of the first trial of the senes. On 
the othei hand, the pooiest of the kittens, No 66, established the cor- 
icct habit of going first to Plate 3, but continued to go to Plate 3 
tliercaftei, instead of alternating between Plates 3 and 1. 

Experiment II 

It seemed possible that the failuie to learn the alternation habit in 
the above expeiimcnt might be due in pait to the specific set-up 
The presence of Plate 2 m particular might have been confusing to the 
animal In oidcr to avoid this difficulty a wiie scicen, wedge-shaped, 
extending fiom tlio inner to the outer cages and from the top to the 
bottom of the box completely cut ott Plate 2 and made the problem 
box into a 2*way ciiculai maze. Since this double partition prevent¬ 
ed the animals from running around the box, we seemed to have a 
more noaily typical altcination arrangement 

The 5 kittens tiaincd in Expeiimcnt II weic given from 240 to 
1500 trials, all experimental procedure and technique being the same 
as for the animals in Expeiimcnt I These 5 animals had been trninctl 
to react to Plates 1, 2, and 3, as had the animals m the first experi¬ 
ment reported. 

In general, somewhat better records were obtained in Experiment II 
than in Expeiimcnt I. However, even m the second expeiimcnt the 
majoiity of the kittens failed to master the problem. Of the 4 kit¬ 
tens that were given moie than 1100 tiials, two showed no improve¬ 
ment in successive quaiteis of trials. Of the total trials, only 50 4% 
and 51.4%) respectively, were peiformcd correctly The best records 
made by these two kittens, No 69 and No 70, were even lower than 
some of those obtained m the fiist expeiimcnt As may be obseived 
fiom Table 6, the highest record these subjects made for 24 successive 
tiials was 70.8% For longci scries of trials the highest pcicentagcs 
of perfect scoics ranged fiom 58 3 to 69.4, These scores arc probably 
too low to signify any learning whatsoever. 

The thud kitten. No 68, made a somewhat larger percentage of 
perfect trials out of the total number, as may be observed from Table 
5 This subject likewise made, on the whole, superior rccoids to 
those of any kitten in Experiment I, having on different occasions 
made 11 out of 12 trials perfect, also 19 out of 24, 24 out of 36, 34 
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out of 48, and 41 out of 60, or, lespectively, m tetms of percentages' 
91.7, 79 2, 75, 70 8, and 68 3- While lecoids foi this animal are 
not altogcthci icassurmg, there seems to be some slight evidence of an 
impeifectly formed alternation habit. 


TABLE 5 

Showing the Pprcentace op Perfect Trials in Each Successive 48, 
WITH Summary, tor Each Kitten in Experiment II 


Trials 

No 23 

No 67 

Animals 
No 68 

No 69 

No 70 

1-48 

39 6% 

S4 2% 

62 5% 

45 8% 

50 0% 

49-96 

54 2 

62 5 

58.4 

50 0 

45 8 

97-144 

50 0 

52 1 

30 0 

54 2 

52 1 

145-192 

47 9 

584 

52 1 

60 4 

60 4 

193-240 

47 9 

64 e-' 

45 8 

47 9 

417 

241-288 

43 8 


37 5 

41 7 

563 

239-336 

52 1 


56 3 

500 

50 0 

337-384 

50 0 


521 

50 0 

50 0 

385-432 

500 


54 2 

563 

41,7 

433-480 

584 


S2.1 

56 3 

54 2 

481-528 

62 5 


68$ 

563 

583 

529-576 

62.S 


56 3 

47 9 

47 9 

S77-624 

60 4 


56 3 

563 

64 6 

625-672 

79 2 


54 2 

54 2 

43 8 

673-720 

S8 4 


45 8 

39 6 

52,1 

721-768 

300 


54 2 

54 2 

41 7 

769-816 

52 1 


54 2 

60 4 

37,5 

817-B64 

su.o 


68 8 

521 

56 3 

865-912 

584 


62 5 

47.9 

64 6 

913-960 

64 6 


47 9 

39 6 

521 

961-1008 

60 4 


584 

584 

45 8 

1009-1056 

66 7 


45 8 

47 9 

41 7 

1I1S7-1101 

68 8 


646 

.54.2 

56 3 

1105-1152 

79,2 


47 9 


52 1 

1153-1200 

52 It 


50 0 


47 9 

1201-1248 

52 I 


52 1 


521 

1249-1296 

62 5 


584 


52 1 

1297-1344 

66 7 


60 4 


37 5 

1345-1392 

62 5 


56 3 


43 3 

1393-1440 

54 2 


50 0 


56 3 

1441-1488 

56 3 


54 2 


56 3 

1489-1500 

66 7 


584 


521 

1-384 

48 2% 


518% 

50 0% 

50 8% 

385-768 

60 2 


55 2 

52 6 

50 5 

769-1152 

62.5 


56 3 

51 5 

50 8 

1153-1500 

584 


54.6 


49 5 

Av, 

57 


54 5% 

514% 

50,4% 


"♦Animal No 67 died at the end of Trial 2*10 

fTwelve days' interval between Trials 1170 and 1171 of kitten No 23 
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Only one kitten appears to have definitely established the alternation 
habit This kitten, No 23, made 57 3% pcifcct responses out of a to¬ 
tal of 1500, the score for the last 1116 trials being slightly over 60%, 
It IS possible that this animal might have made a higher score if theic 
had not been a 12'day interval sepaiating Trials 1152 and 1153, In 
spite of this fact, the kitten leachcd iclativcly high noims on several 
occasions, as may be seen from Table 6 He attained a norm of 11 
out of 12 tuals (91 7%) five times, and made a score of 83 3% in 
36 trials covering 3 days’ testing, with no day’s score below 75%, 
Furthermore, this same kitten scoied 80% coirect m 60 successive 
trials, ie, 5 days’ testing, with no day’s scoie below 75% Tliese 
lattei records are almost as high as those secured by Hunter and Carr 
Fuithcimoie, if momentaiily one disiegnids the main requiiement, 
that of stepping on Plate 1 or Plate 3, and notes only the direction 
the animal first took at the beginning of evciy tiial, he finds that this 
kitten scored 86.1 % out of 36 successive trials, 83 1 % out of 48 trials, 
and 81.7% out of 60 tuals When the data foi tlie other three 
animals were treated similaily, their best records were not changed 
as in the present case. 

All of the kittens in Expcumciit II showed a preference for going 
to the right ratlier than to the left, since they went more often to 
Plate 1 than to Plate 3 This was tiuc in spite of the fact that all 
but one, No. 70, were requiied to begin each senes of trials with 
Plate 3 The general tendency to go to the light lather than to 
the left was observed m these same kittens m tiials preliminary to 
these on the alternation problem 

Since all kittens favoied the right, or Plate 1, it would be expected 
that only kitten No. 70, the one that was required to touch Plate I 
first in each series of 6 trials, would show a laige pcicentage of perfect 

TABLE 8 

Showing the Percentage or PcRrccr Initial Choices for 
Each Kitten in Expprimcnt II 


Animals 


Trials 

No 23 

No 68 

No 69 

No 70 

1-384 

18 8% 

S3 1% 

68 8% 

54.7% 

385-768 

40 6 

68 8 

46,9 

54 7 

769-1152 

62 5 

53 1 

42 9 

65 6 

1153-1500 

70 3 

39 1 


70 3 

Av 

48 1% 

53 5% 

52 9% 

61 3% 
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initial choices Table 8 show's this to be true A comparison of 
Tables 7 and 8 indicate that, while the percentages of peifcct initial 
choices by kittens No 23, No. 68, and No. 69, weic low, yet they 
were liigliei than the total percentages of times Plate 3 was touched 
coriectly That is, the less favored plate was more likely to be 
touched in the first scries of 6 tri.ils than in the succeeding trials It 
is interesting, finally, to note that the best kitten in the last quaiter 
of the 1500 trials made a perfect scoic in 70 3% of the initial choices, 
while in the first quarter the coticsponding value was only 18 8 %. 

It should be pointed out that aftci eveiy tu.il the kitten was lifted 
out of the food compaitmcnt thiough the top of tlie innei cage and 
placed on the top of the outer cage while the experimenter placed a 
bit of meat in the center and closed the door for the next trial 
Although these operations requited only about 10 seconds, the ani¬ 
mals weic observed to wandei about on the top of the box and tiuis 
loose their orientation fiom tiial to trial As we have noted before, 
Can found that wlien he removed hts rats to a ncaibv table top in 
between tiials for 50 or moic seconds the percentage of correct 
choices was decreased from 85 to 70 % Piobably our animals would 
have made higher scores if they had been tiansferied directly from 
the food box to tlie entrance box. It has been noted that better 
lecoids weie obtained under the conditions of the experiment where 
the animals were prevented from running around the box dining 
the trials, But even hcic the animals were requiicd not merely to 
go to the right or to the left, but to touch a plate in the appiopriatc 
segment and then to turn back to the food box This additional 
requirement seems to have added something to the difficulty of the 
problem as compared with the usual simple-alternation teclmique 

Summary 

1 After 9 kittens liad learned to step on all three plates of the Jen¬ 
kins’ problem box, an attempt was made to establish in them tlie 
habit of reacting alternately to the light and left plates 

2 In Expel iment I, which permitted access to the unused Plate 
2, little evidence of a consistent habit appeared, although from 432 
to 1200 tiials were given to the animals, Tlie best record over a 
period of 36 tiials was 72 2 %, attained by the kitten on Trial 580 

3 In Experiment II, in which access to Plate 2 was prevented by 
a screen, the results were somewhat better where 1100 to 1500 trials 
were given A fairly consistent alternation habit was established in 
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one klttenj the best iccord being 83.3% for Trials 643 through 678 
and 80% foi Trials 631 through 690, 
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QUELQUES EXPERIENCES AVEC DES PETITS CHATS SUR LE 
PROBLSME D'ALTERNATION SIMPLE 
(Resume) 

Apris Clue neuf petus chats, de U A 12 semames, avaient appiii h 
mettre Ic pied sur toiites les tiois plaques dc la boltc a piobl^mcs de Jen¬ 
kins, on a cflsayc dc fairc acqutrir aux chars I’habitiide de rdagir cinns' Ics 
^preiives altertiies aiix plaques dioitc ct gauche On a fnit dou/e epreuves 
pai* jour, 6 le matin ct 6 Ic soir, avee dii boeuf et dii lait comme recom¬ 
pense et iin choc comme piinition On s’est scrvi de qiintrc des animaux 
dans la premiere expeiience oii Von a permis Vacc« h la plaque du centro 
Aiiciin animal de cc groiipc n’n doone un meilleur resultat quo celui de 
72,2 pour cent dans une periodc de 36 epreuves bien que I'on ait fait siihir 
dc 432 ^ 1200 epreuves h chacun On a fail siibu de 1100 a 1500 epreuves 
d cinq animaiix dans une seconde expetience ou I'acc^s h la Plaque 2 a kh 
cmpcche par iin ecian dc fil de fer cn forme de com s’etendant dcs cages 
mt^rieurea aux cages ext^neures. On a etabli une habitude asscz constnntc 
d’alternation chez un petit chat qui a donn6 un leaultat dc 83,3 poui cent 
correctes sur une p6riode de 36 epreuxes ct un r6siiltat de 80 pour cent 
corrcctes sur une piriodc dc 60 epreuves 


Shuey 
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BINIGE VERSUCHE AN KaTZCHEN MIT DER BEINFACIIEN 
AI3WECHSLUNGSAUFGA1JE 
(Rcferat) 

Nachdem neiin Katzchen, 11 bis 12 Wochcn alt, gelcrnt hntten, aiif allc 
(Irei Flatten tier Aufgabcnkvite (problem box) von Jcnkina zu tretcn, 
suchten wir, in ihnen die Gcwohnhcit /u foitiicn, in abvvcchsclndcn Probcn 
(trials) abwechselnd auf die rechte ond die linke Platte zu treten Es war¬ 
den taglich zwolf Probcn gemacht, scchs morgens und scclis abends; nia 
Lohn dienten RindHeiscb iind Milch, uiid ah Stin(c (liente clektriscbci 
Rciz In dem ersten Versiich, m dem die mittlcrc Platte betreten werden 
durfte, wiiiden vier von den Ticrc verwendet Kcln Tier aiis dicscr Gnippc 
cizlcUc cine bcaaeic Lesstung (record) als 72 2% wabreiul cincT Pciiodc, die 
■ncli ubei 36 Pioben cr!»tieck(e, obwohl an jedem Tier +32 bis 1200 Probcn 
gemacht wurden In einem zwciten Vcrsuch wnrdc an fiinf Ticreil IlOO bis 
1200 Proben gemacht In dicsem Versuch wiirde der ZiigniiR zii der /weiter 
Platte mit ciner ketlformigcn Drahtinaschcnschutstvand (wire mesh screen), 
die sich von den innercn zu den nusseren Kaligen crstrcckte, vcrspcrrt 
In Ginem Katzchen bildctc sich cinc /icmhch bcstaiidigc Gcwohniicit der 
Abwccbslung (alternatton habit) Dieses Katzchen erzielte in 36 Ver* 
suclien cine Leistung vou S3 3% an richtigtn Wahlcn, iind w.ihrond cincr 
Penode, die sich iibcr 60 Versuchen erstreckte, cine Leistung von 80% 

5hu£Y 
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Learning expel iments with animals in general are beset at the start 
with one outstanding difficulty, namely, that we must let them know 
what to do, but have no adequate means to do so Verbal instruction 
being out of the question, we icsort to a lather ciude method of 
putting them in a given situation and letting them find out for 
themselves the nature of the pioblcin and its solution, trusting to 
luck that they will do so Under such a ciicumstance, there is no 
assurance, if a solution is made, as to whether it has been reached 
deliberately or fortuitously. If a solution is not achieved, it is 
equally doubtful as to whether the failure lies in the difficulty of 
understanding what is to be done or in solving the problem If, 
however, the solution is repeated consistently in subsequent trials, 
It IS assumed tliat the animals have learned the problem This 
empirical practice seems to have surmounted the obstacle that learn¬ 
ing experiments with animals must be earned out without instruction, 
but in reality it has not a whit obviated the intrinsic difficulty 
pointed out above, as is shown by diveigcnt opinions and practices in 
selecting “learning scores’* and by heated discussion about validity 
and reliability of maze learning 

Some time ago the writer proposed a view (2) that maze learning 
consists at least of two phases, learning proper and acquisition of 
skill, and implied that the usual maze scores represented more skill 
than learning. Maze scores taken with the usual ciiteria, however, 
cannot easily be analyzed into learning and skill scores because of 
our lack of knowledge of the essential nature of maze learning. As 
Hull (1) says, maze learning is not a relatively simple process ns as¬ 
sumed by some, but in reality one of great complexity In order to 
elucidate further the learning and skill phases of performance by rats, 
a simple leaining experiment was pciformed, wherein the elements in- 

•Accepted hy CaWvn P Stone of the Editorial Board and received in the 
Editorial Office, February 29, 1932 

fStudiea from the Deliavior Reseaich Fund, Chicago Series B, No 1S3 
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volved in learning could be specifically stated and the mastery of 
these elements could be scored without ambiguity The following 
paragiaphs will desciibe the procedure and lesults 

Method or the Present Experiment 

Thirty-three albino and pied rats, about 4 months old, mostly 
males, selected at random from oui stock colony, wcic put to a simple 
task of eating 10 large-sized sunflower seeds in 10 minutes in a new 
situation The animals had been rcaicd in the stock-ioom, liad 
never before been taken out of tlie room, noi been used in any ex¬ 
periment, and had eaten no other food than milk and the Steen- 
bock diet Starting at 10 AM daily they were taken to the 
experimental room in gioups of live oi six and placed individuallv 
within an enclosure standing on a linoleum floor and surrounded by 
a sheet-iron w.ill, 14 inches square and 12 inclics high. Ten sun¬ 
flower seeds, about 14 mm. long, 8 mm wide, 5 mm thick, were 
piled up at the ccntei of the floor vvitliin the enclosure Two such 
enclosures were used so that two animals could be tested simul¬ 
taneously After 10 minutes the animals were taken out, and a 
record was made as to the number of seeds eaten, the number of 
husk-fragments, the number of feces, if any, and whether traces of 
urine were present In case an animal ate 10 seeds in less than 
10 minutes he was taken out as soon as tlic last seed was finished, 
and the time was noted. This daily test continued for 15 days. 

Experimental Data 

Learning in this experiment involved habituation to the new situa¬ 
tion and consumption of a definite quantity of new food within a set 
time limit. It was observed that on the first day all the animals 
were very much upset in the enclosure, 27 out of the total 33 de¬ 
fecated, 2 urinated, some explored frantically, trying to escape, and 
others sat immobile because of fear. None paid any attention to the 
seeds at first, and although 11 of them later nibbled at tlicm, no rat 
succeeded in eating 10 seeds. On the second day, 10 animals attacked 
the seeds, 2 of them finished 10 seed's, and the number of rats de¬ 
fecating dropped to 13 Tlie degree of habituation to the new 
situation (enclosure) was roughly proportional inversely to their 
emotional excitement expressed behaviorially by defecation, and so 
was scored in terms of defecation. Table 1 shows the distribution of 
rats defecating and urinating and the frequency of defecations on 
succeeding tests. 
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TABLE 1 


Day 

1 

2 

3 

4 

5 

6 

7 

$ 

9 

10 

11 

12 

13 

14 

15 

No of rats 
defecating 

27 

13 

11 

n 

9 

7 

6 

S 

5 

5 

6 

2 

2 

2 

2 

No of feces 

32 

39 

39 

23 

30 

19 

14 

12 

12 

9 

18 

6 

4 

4 

4 

No of rats 

urinating 

2 

4 

1 

1 

I 

2 

3 

I 

3 

2 

0 

2 

0 

1 

0 


Tlie number of the lats defecating and the numbei of feces pet 
trial are distributed in the manner of the usual erroi or time scores, 
i 0 , starting high and dioppmg down maikedly in the first few days, 
and thereaftei gradually levelling off. The number of rats urinating, 
however, showed no such tendency. Two or tinee exceptional rats 
uiinated daily thiougliout the period The numbei of feces per rat, 
that is, the quotient obtained by dividing the second row by the first 
row of numbers in Table 1, failed likewise to show a progressive 
degree of habituation Exploiatoiy movement m the enclosure was 
found too inconstant to be a mcasuie of habituation, for some rats 
moved about freely from fear, others from familiarity, likewise, some 
rats sat still from fear, othcis from complacency In general, habi¬ 
tuation in a new situation by the animals is inversely proportional to 
emotional excitement, as mentioned above, and may be scored ob¬ 
jectively by the presence or absence of defecation, prove further 
that defecation indicates emotional exatement and hence less habi¬ 
tuation, a relationsliip between defecation and the first attack on 
the seeds (more habituation) was sought and expressed m terms of 
Yule's (3, pp. 25-39) coefficient of association. From the data 
obtained on the first day each rat was scored for defecation and for 
eating the seeds The coefficient of association between these two 
scores for the group was found to be —.41 Many rats that de¬ 
fecated did not eat the seeds, while others that ate the seeds did not 
defecate In this connection, it may be of interest to mention another 
coefficient of association in behavior between two different situations. 
Twenty of these rats were used latei for another experiment and 
ran a diamond maze From the data obtained on the first day in the 
enclosure and the coiresponding data in the maze each rat was scored 
foi sitting in these two situations The coefficient was —26, and 
insignificant. The rats that remained immobile in the enclosuie did 
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not necessaiily behave likewise m the maze. Others that wcic active 
HI the encloauie were not necessarily so active in the maze. It seems 
that each new situation may excite the same rats differently and that 
no prediction can be made on the cvcitabihty of an animal in a new 
■situation from its behavior m a previous situation Emotional ex¬ 
citability IS generally ignored in Icatning scores, but, since tlicre is a 
slight negative association between excitability and learning, as shown 
above, emotional scores such as can be obtained fiom the fiequcncy of 
defecation may be of use in weighting individual scoics in a learning 
experiment in which fiiiei individual diffeicnccs aie soiiglit For 
example, a rat that scored the same in maze Icainmg as another, but 
had had less piactice m peifcctmg tlic Icainmg tliaii tlie lattci, be¬ 
cause of its higher excitability, and, consequently, of longci time 
needed foi habituation, can have its learning score made higher by 
weighting m rcfcicnce to its emotional scoic. 

The next meastiie of learning considered pertains to eating the 
sunflower seeds. Table 2 gives the learning scores obtained with 
different criteria The first row of Table 2 gives the distribution of 
lats that began to cat the seeds for the first time on dilfcient days 
On the first day one-thiid of the group attacked tlic seeds, and 
thereafter one or two rats were added daily to the list of learners, 
and at the end of the experiment only four rats remained unre¬ 
sponsive Tins distiibution ranks the individuals m terms of mastery 
of this phase of learning, but is relatively unstable because some 
rats that ate the seeds on tlie first day did not necessarily keep on 
eating on the subsequent days A more stable distribution for group 
comparison is given in the second row of Table 2, where the num- 
bei of rats eating seeds on a particular day is tabulated. The num¬ 
ber of learners increased gradually fiom 11 on the first day to 26 on 
the last day. Figure 1 shows the curve denoting the distiibution of 
learners. 

Next wc may consider learning as measured by meeting the time¬ 
limit requirement, that is, to eat 10 seeds in 10 minutes. The third 
low of Table 2 gives the distribution of rats fulfilling the icquirc- 
ment. On the first day no r.at met the criterion, from the second 
day to the tenth day the number of perfect learners increased steadily, 
and thereafter there was no significant mcieasc, the curve as plotted 
m Figure 1 (broken line) showing a plateau at this stage, and at 
the end of the experiment seven had failed to meet the criterion 
This distribution repicsents the group performance scored in refer- 



410 JOURNAL OF GENETIC PSYCHOLOGY 



ence to all the cnteiia set for the learning, and is to be used for 
group comparison The individual lanking was obtained by sub¬ 
tracting the number of perfect learncis on a paiticulai day fiom 
that on the succeeding day, and is shown in the fouith low of Table 
2, This distribution leprcsents the individual differences m meeting 
the learning criteiia The negative number on the 6th, 11th, and 
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is given in minutes 
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14th d<ays means that one lat that made a perfect score on the pre¬ 
vious day failed to do so. By making the criteiia more difficult to 
meet, say, eating 10 seeds in 10 minutes for 2 successive days, the 
negative number can be eliminated For still finer individual dif- 
feientiation the steps that each individual had taken before leaching 
the stage of peifect learning were considered, and an eiior score was 
assigned to each as follows, for each seed left uneaten one point was 
given as an eiior. If none of the seeds was eaten throughout the 
learning period, the error scoic would amount to 150 From this 
total one point was subtracted foi each seed eaten so that a rat that 
had eaten the greatest number o£ seeds would have the minimum 
error scoie After leachmg the stage of perfect Icaining, the indi¬ 
vidual error scoie does not cliange since the daily error score will be 
zero. Hence, eirors thus scored rank the individuals in terms of 
lelative difficulty foi perfecting the learning Figuie 2 gives the 
individual distribution in teims of errois. The pihng-up of indivi¬ 
duals on the last score was due to the fact that five rats had not yet 
Icained perfectly at the end of the experiment An extension of the 
test for a few more days would have diffeientiated these backward 
animals 

A more conventional way of plotting a learning cuivc is in terms 
of some phases of performance, and to one of these we now direct 
our attention Learning in this experiment can be expiessed in 
terms of the numbei per lat of seeds eaten daily This number is 
shown in the fifth row of Table 2, and is plotted in Figure 3 The 
curve shows the typical characteristics of a learning curve It is 
noted, however, that the averages of seeds eaten daily at the plateau 
were between 6 and 7, but, as shown above, at this stage about onc- 
third of the group were eating 10 seeds daily, Jiaving reached tiic 
maximum learning The low gioup averages were caused by zero 
scores of some rats that had not yet begun to eat a single seed If 
learning is to be expressed by the average number per rat of seeds 
eaten daily, zero scores should be excluded since we want to show 
here the process of learning from the point when the rats began 
to eat seeds to tile final stage when they learned to eat 10 seeds. 
This was done, after excluding the zeio scores the distribution be¬ 
came as shown in the sixth row of Table 2 and as plotted in Figure 
3 (broken line) Heie m the plateau stage the aveiage number per 
rat of seeds eaten daily was bcfvvecn 9 and 10. This is more in 
agreement with the result obtained fiotn the distribution of perfect 
learners 
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Learning m this experiment can also be expiesseci in tcims of 
average time consumed per rat to eat one seed Such is shown in the 
seventh row of Table 2, and is plotted in Figure 4. The curve con- 
foims moie or less to a typical learning curve Attention must be 
called, however, to the fact that from the 10th to the 15th day, 
excepting the lltli day, the avciage time per r.it to eat one seed was 
less than 1 minute. The learning ciiteiion required the rat to eat 
10 seeds m 10 minutes, oi approximately one seed in 1 minute 
Here the peiformancc oveishot the criterion, and hence should he 
regarded as lepresenting skill, and not learning The objection to 
including zero scoics in computing the average number per r.it of 
seeds eaten can be laised here as much as to the similar inclusion in 
computing the average time to cat one seed, A rat tliat did not 
eat a single seed in 10 minutes could not be given any tunc scoie 
because tlie time was indeterminate, not zero. The avciage time 
given above was obtained by dividing the total number of seeds 
eaten on a particular day by the total time spent and by dividing the 
quotient again by the number of rats in the gtoup Thus the non¬ 
eating rats were given zero for time score, which was both impossible 
and absurd When the zeio scores were excluded the distribution 
took the form given m the eighth row of Table 2, and plotted in 
Figure 4 (broken line) Here, after the sixth day the average time 
per rat to eat one seed was less than 1 minute, indicating an eaily 
onset of skill. 

Skill in this experiment can be shown m anotlici ^Yay The num¬ 
ber of husk-fragments of seeds eaten ^vas averaged per rat per seed, 
excluding zero scores, and tabulated foi consecutive days, as is shown 
in the ninth row of Table 2, and plotted in Figure 4 (ciosses) It 
was observed that in the beginning the rats chewed up the husk into 
many fragments in opening the seed, but as they became more 
adapted to this food they were able to open the seed quickly bv 
breaking the husk into a few, laige fragments As shown in the 
cuive, after the sixth day the average number of fragments was 
about 3 per seed Skill represented here is in perfect accord witii 
that shown by the average time foi eating one seed. It is said, there- 
foie, that skill can be demonstrated m a learning experiment by 
time scores when ciitcria of learning are unequivocal and definitely 
stated, or by independent scoring foi some phases of pcrfoimance if 
such can be isolated 

Summarizing, one may say that in a simple learning experiment 
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With lats, wherein leaining involved habituation to a new situation 
and eating 10 sunflower seeds in 10 minuter, to which they had not 
been accustomed, it was shown that the degree of habituation could 
be scored objectively by frequency of defecation, indicative of emo¬ 
tional excitement, and learning propci by various scoiing systems, 
For group compaiison of learning the distiibution of rats in terms 
of learning criteria seemed the most suitable because it represented 
the group perfoimance scored in terms of the set criteria For in¬ 
dividual differentiation of learning erroi scores were found to be 
the best because they diffeientiated the individuals the most, and 
It was suggested that these scoies, eirors oi otherwise, could further 
be improved by weighting in terms of the emotional scores obtained 
for habituation. Learning was scored also, liist, in terms of the 
average numbei per lat of seeds eaten daily, and, secondly, in terms 
of the average time consumed per rat to eat one seed Exclusion of 
zero scores from the computation of the averages m these two cases 
gave results more in agreement with the results obtained by the 
criterion method Skill was demonstrated by the time scoics when 
the average time for eating one seed became less than 1 minute, thus 
the speed i caching below the time limit allowed by the criteria 
Skill was also demonstiatcd by the average number of husk-frag¬ 
ments per seed eaten, and these two methods showed fan agreement 
in the trend of skill. 

In conclusion, it is said that skill can be differentiated from, learn¬ 
ing in a learning experiment with rats when the criteria of learning 
are unequivocal and definitely stated or when some phases of per¬ 
formance indicative of skill can be isolated, and that scoring for 
learning and the basis of such scoring should be made selectively for 
a particular end in view, that is, for group comparison or for gross 
oi finer individual differentiation 

References 

1. Hull, C L The goal gradient hypothesis and maze learning 

PsycJiol Rev, 1932, 39, 25-43 

2. Yoshioka, J G, Wlint is maze leaining for the int? / Genet Psychol,, 

1929, 86, 51-57 

3 Yule, G U An introduction to the theory of statistics, Philadelphia, 

Lippincott, 1924 Pp 420 

Anthropoid Experiment Station of Yale University 
Orange Park, Florida 



LEARNING VERSUS SKILL IN RATS 


415 


L’HABILETjS ET L’APPRENTISSAGE CHEZ LE RAT 
(Riaume) 

Une fois par )ovii pendant qxiinze jours on a donni trentc-trols rata, 
ages d'enviLOn qiiatre mots, la simple tnchc de manger dix scmences de 
tournesol cn dix minutes dans unc situation nouvclle, Ol^ ils n’avaient jamais 
mange auparavnnt Le degre d’habituatlon A la situation noiivelle a ^t6 
evalu6 par la frequence de defecation pendant le test, laquelle a indiqii^ 
un ^tat tres dmotif On a ivniiii I'apprentissagc (1) par la distribution 
des rats qui ont commence h manger les semences, (2) par la distribution 
dcs rats qui ont alteint im npprentissagc parfait, (3) par les erreurs (le 
nombre de semences non mangees), (+) le noinbrc moyeii dc scmcnccs 
mangles par cliaque rat, (5) pai le temps inoyen mis par chaqiie rat pour 
manger line semence (2) a le meilleiir pour In comparnison collective 
parcc qii'il a respiescnte Ic rendemeiit du groupe atteignnnt Ics enteres do 
Tapprentissagc (I) a reprisenti I'apprentissagc quic attciiU unc pnrtie dcs 

critferes (+) et (5) ont montri qiiclqsies phases dc I'apprentissagc (3) 

a le plus difFiSientii Ics individiicU L’habilct^ a ^td montrec par Ics r6- 

suUats de temps (S) quand Ic temps moycn mis pour manger unc scinence 

esc devenu moins qiie la hmitc de temps pcrmise par leg cntfircs L’linbilcti 
a £te nussi niontiiic pai le nombre d’cnvcloppes de semences mang^ci, leqiicl 
est devenu relativement constant aprds un certain jour 
On conclut qu’on peut diffircncicr rhnbilei£ de I’apprentissage dnns une 
etpiricnee d’apprenciasage chez le rat quand Ics entires de rapprcntissage 
8ont non Equivoques ou quand on peut isoler quelques phases du rende- 
ment qiii indiquent I’habtletE, et que I’Evalimtion dc I’opprcntissage ct la 
base de cette evaluation devraient etre faites avec choix dans un certain 
but, c’est-h-iiire, pour la comparaison collective ou pour la diffErcnciation 
individuelle, 

YOSHIOhA 


GEWANDTHEIT UND LERNBN BEI RAn'EN 
(Refcrat) 

Es wiirde 33 Ratten, ungefahr 4 Monnten alt, t.iglich fur 15 Togo die 
cinfnche Aufgabe gegeben in zelin Minuten zchn SoniieiibluminensaiTicn 7u 
essen, in ciner Umgebung, in dci sie noch nic gegessen halten. Der Grad 
der Gewohming (habituation) an die neue Situation wurdc geincssen 
(scored) an der Ildurigkeit der Kotentlecriing wahrend der Prufiiiig Diesc 
HauHgkcit vvies auf die Starke der nifektiven Aufregung hin Das Lcrncii 
svurde gemessen (1) an dei Veitcilung (distribution) der Ratten die nii- 
fingen, die Samen zu essen, (2) an der Vertciking der Ratten, die voll- 
kommenes Lernen ericicliten, (3) an der Fehicrzahl (Zalil der ungcfrcsscu 
gel.assencn Samen) , (4) an der Durehschnitts/ahl der von jedcr Ratio 
gegesseneii Samen, (5) an der durchschimtiich zur Verzelining lines 
Samens per Ratte verbrmichte Zeit Dci Massstab (2) crwies sicli als der 
beste fur Gruppenvergleichungen, well er die Gnippenleistung darstelltc, 
die die Kntencn des Lernens befricdlgte (l) stellte Lernen da, welches 
ein Tell der Kritciien befriedigte (4) und (5) zeigten einigc Phasen 
des Lernens (3) differenzierte die Indmducn am meislcn, Gewandtheit 
wurde durch den Zeitverbranch (5) erwicscn, wenn die durchschnittliche, 
zum Fressen eines einzigen Samens in Anspruch genommene Zeit geringer 
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wurde, ala dje ausseiste, den Knteiien nach eilaubte Zeit (time limit). 
Gewandtheit wiirde elienfalls ciwiesen an der Zahl der Hulsenfragmente 
der gefressen Samen, eine Zahl die nach cinem gewissen Tag relativ kon- 
stant wiitde, Man zieht den Schluag, daas die Gewandtheit von dem 
Lernen in eincm Experiment mit Ratten unterschieden werden kann wenn 
die Knterien des Lernens iinzweideutig sind oder wenn einige Phasen der 
Leistung die anf Gewandtheit hinweisen isolieit werden konnen, nnd dass 
die Bercchnung (aconng) dea Lcrncns und die Batieiung soldier Derech- 
nung selektiv iintcr Besiclitigung eineg hcgtiinmten Zieles, dh., fur Giup- 
penvergleichung odei fur Differenzieriing dor tndividuums, stattfindeji 90J) 

Yoshioka 



AGE AND SEX DIFFERENCES IN THE TOY- 
PREFERENCES OF YOUNG CHILDREN*! 

From the College of Education of the University of Minnesota 


Harold Benjamin 


In this study an attempt was made to examine the toy-prcfcrcnccs 
of young children, aged two to six years, by observation of tlieir 
choice of toys m a standard situation Six toys were selected on the 
basis of similar size, cost, color,^ and general attractiveness for sub- 


TABLE 1 

Certain Features oi Six Toys Used in Preference Set-Up 


Toy 

Longest 

dimension 

Next 

longest 

Third 

longest 

Movable 

parts 

Chief 

color 

Other 

colors 

Cost 

Car* 

7 0 cm 

3,5 cm 

2 8 cm 

wheels 

carmine 

giU 

lOc 

Girl‘ 

8 0 cm. 

2 5 cm 

2 4 cm 

arms 

carmine 

flesh 

yellow 

lOc 

Horse® 

Pow- 

7 8 cm 

7 6 cm 

2 6 cm 

rider's 

arms 

carmine 

gilt 

l5c 

der* 

Air- 

11.S cm 

4 0 cm 

3 0 cm 

cover 

wheels, 

carmine 

coral 

l5c 

plane 

’ 9 2 cm 

7 S cm 

1 9 cm. 

propeller 

carmine 

aluminum lOc 

Boy® 

8 0 cm 

3 0 cm. 

2 5 cm. 

head 

carmine 

brown, 

white 

10c 

lOc 


jects of the particular age group studied A description of these 
toys IS given in Tabic 1. 

The extent to which these toys were comparable may be further 


*Acceptc(i for publication by Carl Murchison of the Editorial Board and 
received m the Editorial Office, February 11, 1932 
The writer la indebted to hia former teacher and colleague, Lewis M 
Terman, for advice in connection with this study 
The toys were painted a standard color (watcrpioof camnme) by the 
writer 

sedan automobile of composition metal 
^A girl doll of bisque 
“A mounted cowboy of composition metal 
®A cylindrical vanity case of celluloid 
■'A monoplane of composition metal 
®A boy doll of bisque 
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estimated by reference ta tlie photographs repioducecl in Figures 1 
and 2 

The following proceduic was used in presenting the toys’ 

1. Peimission to use a child as a subject was secuied by diiect 
request to one oi both of the parents The observer merely said that 
he was trying to find out what kind of toys children were interested 
in and piomiscd to give a toy to each child who acted as a subject. 

2. Childien were tested in their homes in the piesence of parents 
or other adults familiar to them Adults were requited to maintain 
silence during the period of play All othci childien were excluded 
fiom the room. 

3. The writer said to the child, “Would you like to Look at the 
little playthings I have in this box? Hide your eyes as you do when 
you play hule-and'seck Turn youi back to me and hide youi eyes 
Don't peek. I am going to show you tliese little toys as soon as I 
get them ready/’ If necessary, the mother was asked to hold the 
child's head so he could not sec the toys until they were set up 

4. The toys were set up on a chair or a child’s table so tliat they 
would be on a level with the child’s bienst. They weie always 
presented as indicated in Figuic 1 

3 . The writer said, "All right Now you can look Plav with 
any of them you want to” If the child hung back, the writei re¬ 
peated, “They arc fine to play with. Play with any one of them 
you like.” 

6. The amount of time the child played with each toy was 
recorded to the nearest second 

7. At the end of five minutes, the observer took the toys from the 
child and again set them in the starting position The child was 
then placed in a position diiectly in fiont of the low of tovs at a 
distance approximately equal to the child’s height. As the obsciver 
did this he said, “Now stand right there, please, so you can get a 
good look at all the toys. Which one do you like the best? I am 
going to give you the one you like the best ” At this point the 
response was usually immediate. In the case of ceitain younger 
children, two and three years old, it was necessaiy to liave the mother 
say, “Bring the one you like best to me. The man will give you one 
to keep, but he has to take the others away ” 

8 The observer secured auxiliaiy data by questioning the parent 
after the child had made a choice 

The average time per subject for going through the above steps 
was approximately 30 minutes. 
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FIGURE 1 

Six To^b Si r roR Parsi mi viiov ro tiii snnjici 




FIGURE 2 

AvoriiLR V^irw oi Sivlo^3 Ustn i\ inr Srunx 



+20 


lOURN M OF C.1NLIIC 1»SYCIIOIOO\ 


C)nc liumlictl i>ubjCLt5> wcie secuicd b) stlccting blocks at laitclom 
m tlie cit\ of Piilo Alto, Califoim.i, .incl viunitv, canv.isbintr th(. 
lioiisL-s in sviLcesston As soon as the diiltitcn available in an im¬ 
mediate nciy:hbaihood had been tested, the ohscivei moved on to 
anothci noi^liboiliood sitviatcd at a tlistaiKc (uduiaiily too t;ieat foi 
childtcii ot these ajics to ha\c become acquainted thioutih neighboi- 
hood plat (ahoiit JO blocks) 'I'his picc.uition was taken to avoid 
the (langei ol liavimi chililtcn discussing the situation ivith tiicnds 
i\ho had alie.uh leccivcd one ol the to\s, When possible, ncighboi- 
hood gioups of cliilditn \\cie collected Mith the absibtancc ot then 
inodici s and wctc lun tlnougli tJjc test one bv one in Midi a \\ .n that 
those who had alieadv icccivttl to\s A\ctc scgic^atcd until all cick* 
tested. Such pi ecautions sieic, ot couisc, aKi a\s taken n ith clnldien 
of one family 

Childien of white paientagc onl\ wcic used '’riiis fact constituted 
tile only conscious basis ot selection, aside tioin the age limits im¬ 
posed Vauous ncighhoihoods, langing fioin the wealthiest to the 
hmnblese in the paiticulai coninuinitv, ucic used” 

No chiklien M’cie included who had cvci attended any school 
othei than the kindciixaucn This fact set the uppei age limit at 
appio\imat(h si\ vcais 'The lowci age limit Mas see b\’ the neces- 
sit\ of getting a denmte clioice ftom the child. Attempts syeie 
made to get choices in the eases of scvci.il vci}' soung childicn (10 
montlis, ll months, and 12 months') bj the method of taking one toy 
at a time aiv.n horn the child am) estimating tJie .imoinu of dis- 
[ileasuie shoMii 'Die method Mas found to be unwoikahlc in the 
p.uliculai instances in which it mms tiled Definite choice ivai sIiomu, 
lumesei, in the cases of the voungest clnldien used in this study (14 
months) 

The .igc disiiIbution of this gtoup ot clukhcn is given in Table 2 

Bail Seale latings of the occupations of the fatheis of tlie mcmbcl^ 
of tlie gioup studied aie given m Table The mean Bait Scale 
lating of 10 30 mav he compaiecl ssitli a mean lating ot 7 02 esti¬ 
mated foi the total adult male population of San Fiancisco, Oak¬ 
land, and Los Angeles In Tciman and Goodenough fl, p 71) 
Since the United States Census docs not fuinish detailed occupational 
lepoits foi communities of the siac of Palo Alto, it ivas not possible 

‘'Onb one pnicni icfused to allow a clidd to lake the lest, nlllioiieli mam 
imicnts had to be assiiied that the wiitei was not a toy salesman with a 
new liigh-picssuie selling scheme 
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Age 

Distriquteon 

TABLE 2 

OF One Hundred Childrpn Acting 
IN This Study 

AS SUnjECTS 

Age 

in montUs 

No of boys 

No 

of girls 

Total 


1+ 

1 


0 

1 


15 

1 


1 

2 


16 

1 


0 

1 


17 

0 


1 

1 


18 

0 


1 

1 


19 

0 


1 

1 


20 

2 


0 

2 


22 

0 


1 

1 


23 

1 


0 

1 


25 

0 


2 

2 


26 

1 


2 

3 


27 

0 


1 

1 


29 

2 


0 

2 


30 

1 


0 

1 


31 

2 


3 

5 


33 

1 


0 

1 


34- 

0 


1 

1 


36 

1 


2 

3 


37 

0 


3 

3 


38 

4 


1 

5 


39 

1 


3 

4 


40 

2 


0 

2 


42 

0 


2 

2 


4-3 

1 


1 

2 


43 

1 


3 

4 


46 

0 


2 

2 


47 

2 


0 

2 


48 

1 


1 

2 


49 

S 


0 

5 


SO 

1 


0 

1 


51 

1 


1 

2 


52 

1 


3 

4 


S3 

0 


2 

2 


55 

1 


1 

2 


56 

2 


1 

3 


57 

1 


1 

2 


58 

2 


1 

3 


59 

1 


1 

2 


60 

1 


2 

3 


61 

4 


1 

5 


62 

1 


0 

1 


67 

0 


1 

I 


68 

I 


1 

2 


69 

2 


0 

2 


72 

0 


I 

1 


76 

0 


1 

1 


Totals 

so 


so 

100 


Means 

‘14 46 mos 


43 78 mos 

44 12 mos 
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TABLE 3 

Barr Scale Ratings or the Occupations of Fathers of 
One Hundred Chiidrcn 


Rating 

No of boys 

No of girls 

Total 

17 81 

4 

1 

5 

1671 

0 

2 

2 

15,73 

1 

2 

3 

15 71 

1 

1 

2 

15,14 

1 

2 

3 

IS OS 

3 

0 

3 

13,71 

1 

1 

2 

13 31 

1 

1 

2 

13 20 

1 

0 

1 

13 21 

2 

1 

3 

11,74 

2 

4 

6 

1171 

1 

1 

2 

11 51 

3 

2 

5 

1134 

1 

4 

5 

11 17 

4 

0 

4 

10 26 

2 

2 

4 

9 72 

1 

3 

2 

9.37 

4 

« 

10 

8 99 

1 

2 

3 

8 7S 

1 

0 

1 

8 08 

1 

1 

2 

7.91 

0 

1 

1 

7.79 

0 

1 

1 

7 73 

0 

1 

1 

7 54 

0 

1 

1 

7 24 

0 

1 

1 

6 27 

s 

3 

8 

5 81 

3 

4 

7 

4.98 

4 

1 

5 

3 99 

0 

1 

1 

3 62 

2 

2 

4 

Totals 

50 

50 

100 

Means 

10 50 

10 10 

1030 


TABLE 4 

Percentages or Fathers of Sudjecis of This Study in Four Occupational 
Groups Compared with Percentages of Adult Male 
Population of Two Cities in Same Groups 


Occupational gioup 

Pj csent 
study 

San Francisco 
and Loa Angeles* 

Profession.il 

17 

2 9 

Commercial 

27 

36 1 

Industrial 

54 

57 7 

Public Service 

2 

3 3 


•Figures in this column arc taken from L M Teiman ct al (1, p 63) 
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to estimate whether the children iii this group were fai above the 
social level of tlie average in the community. It is probably fair to 
assume that they were somewhat above that level A comparison of 
the percentages of fathers falling in the four United States Census 
groups wtth percentages of adult males in San Francisco and Los 
Angeles m the same groups shows a decided overemphasis on the 
piofessional group among the subjects of this study, partly tiaccable 
to a university population in Palo Alto and neighboring towns 
All the chilclicn in this group were born in the United States, 
with one exception—a child born in England The racial composi¬ 
tion of the gioup IS indicated in Table 5 
Tables 6 and 7 show the final selections made bv the one huiidicd 
children after playing with the toys for five minutes, 

Dctci mining the significance of the diftcicnccs between the choices 
of the two sexes, we secure the results presented in Table 8 


TADLE 5 

Birthplaces or Fathers of Sobjpcts or This Study 


Country 



Boys 

Oirh 


Total 

United States 


40 

40 


80 

Ireland 



3 

5 


8 

Austria 



3 

0 


3 

France 



2 

1 


3 

England 



1 

1 


2 

Germany 



1 

1 


2 

Sweden 



0 

2 


2 

Totals 


50 

50 


100 




TABLE 6 






FiNAi Toy 

Choici s or Fifty Boys 



Ages in 
months 

Car 

Airplane 

Horse Powder 

Boy 

Girl 

Totals 

62-69 



1 2 

1 


4 

5+-61 

3 

6 

3 



12 

46-53 

4 

6 

1 



11 

38-45 

4 

3 

1 1 


1 

9 

30-37 

2 

1 

1 1 


6 

22-29 

2 


1 



5 

14-21 

2 

1 


2 


Totals 

17 

17 

6 6 

3 

1 

so 
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TABLE 7 

Final Toy Choices of PirrY Giuls 


Agca in 
months 

Car 

Airplane 

Horse 

Powdci 

Boy 

Girl 

Totals 

7C~76 


2 





2 

62-69 


1 




1 

2 

54-61 



1 

2 

1 

4 

8 

46-53 

3 

4 

1 

1 



9 

38-45 

1 

3 


2 

2 

2 

10 

30-37 

2 

1 

1 


1 

4 

9 

22-29 

1 

1 



1 

3 

6 

14-21 





3 

1 

4 

Totals 

7 

12 

3 

5 

S 

IS 

50 


TABLE 8* 

Significance of Differences between Toy-Prbfprbnces op Boys and Girls 

Choice 

Propor¬ 
tion of 
boys 
choosing 

Piopoi- 
tion of 
girls 
choosing 

\ 

Diff 

a 

d 

Dtff 

<7 

d 

Chances m 
1000 that 
difference is 
significant 

Car 

34 


MM 


2 421 

992 

Airplane 

.34 




1 111 

867 

Horse 

.12 


MM 



854 

Powder 

.12 


mSM 


Km 

624 

Boy 

06 




R 9 

947 

Girl 

02 


28 


■EB 

999 plus 


•The values given in (he fifth column were found by use of the formula 

_ pq PV 

a “ Vtr *+ (T * in which <r * = - -- and cr * “ —■— The 

(?-/) P p N p^ N 

chances in 1000 that the differences were significant were secured by en¬ 
tering the Keilcy-Wood Table of the Normal Probability Integral with the 
Diff. 

values given jn tlie-column 

CTA 


The results shown in this table clearly indicate that ffiil is dis¬ 
tinctly a feminine choice with our group of cliildren Only one boy 
selected this doll Boy was also fairly feminine as a choice The 
third toy designed to catch the feminine eye, the vanity case, was a 
failuie in this respect The diffeience between the sexes in the choice 
of this toy is only a httle more significant than a fifty-fifty chance, 
and what little significance theie may be is in favor of the boys. 

Car comes ncaiest to being the most distinctly masculine toy in 
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this group, with a difference of 2 421 sigmas Althougli the airplane 
is probably significantly masculine, it has a strong feminine follow¬ 
ing well distiibuted through the various age gioups. Horse is almost 
as significantly masculine 

Referimg to the column totals in Tables 6 and 7, furtlicr details 
may be noted concerning the relative attractiveness of the toys. 
Almost 70% of the boys divided their choices equally between the 
two transpoitation toys, cai and an plane. A substantial group 
divided their choices again between the oinamental toys, while an 
almost negligible group were concerned with the dolls. Of the four 
boys who chose dolls, it should be noted, two were 20 months old 
and one was 29 months old. The fourth boy was 69 months old, 
however, and the age distribution of doll clioice may, of course, be 
due to chance alone 

The strong interest of the girls in auplane is responsible foi rais- 


TABLE 9» 

Toys with Which Boys Pi ayhd Longfst 



Car 

Airplane 

Horse 

Powder 

Boy 

Girl 

Totals 

Played longest 
with final choice 

10 

5 

2 

2 

1 


20 

Played longer with 
one toy than 
witli final choice 

2 

2 

2 

2 



g 

Played longer with 
two toys than 
With final choice 

4 

3 

3 


4 

2 

g 

Played longer with 
three toys than 
with final choice 

5 

4 

5 

5 

4 

1 

8 

Played longer with 
four toys than 
with final choice 

2 

2 

2 

2 

2 

2 

3 

Plaved longer with 
five toys than 
with final choice 

2 

3 

3 

2 

2 

3 

3 


•The numbers in the columns headed Car, Airplane, etc, refer to the 
number of times the toys so designated was given more time than was given,' 
to the child’s fin.Tl choice The figures in the column headed Totals refer 
to the number of childien who played longest wilh final choice, longer with 
one toy than with final choice, longer with two toys than with final choice, 
three toys, etc 
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•TABLE 10 

Toys with Which Girls Playcd Lonobst 



Cai 

Airplane 

Horse 

Powder 

Boy 

Girl 

Totals 

Played longest 
witli final choice 

i 

5 

1 

1 

5 

S 

20 

Played longer with 
one toy than 
with final choice 

4 

3 

1 


4 

2 

14 

Played longer with 
two toys than 
with final choice 

2 

3 

1 

2 

1 

1 

S 

Ployed longei with 
tlirec toys than 
with final choice 

4 

3 

4 

4 

4 

2 

7 

Played longer with 
four toys than 
with final choice 

1 

2 

1 

2 

2 


2 

Played longer with 
five toys than 
witli final choice 

2 

1 

2 

2 

2 

1 

2 


TABLE H 

Significance or DirrERrNCBS between Amount or Time Boys and Girls 
Played with Each Toy 


Toy played Proportion Proportion 
with longest of boys of girls 

Diff 

<Trf 

Dfff 

o-d 

Chances in 1000 
that difference 
la Significant 

Car 

34 

.20 

14 

087 

1.609 

946 

Airplane 

22 

.22 

00 

— 

000 


Horse 

14 

08 

06 

063 

952 

829 

Powder 

18 

08 

10 

OSS 

1 818 

965 

Boy 

10 

26 

16 

075 

2 133 

983 

Girl 

02 

16 

.14 

0S6 

2 500 

994 


TABLE 12 

Six Toys Ranucd According to Their Play Interest for Boys and Girls 


Toy 

Interest for boya 

Interest for girls 

Car 

1 (69 82 seconds) 

4 (46,10 seconds) 

Airplane 

2 (58 30) 

3 (46 76) 

Horse 

3 (52 96) 

6 (32 03) 

Boy 

4 (39 70) 

1 (51.82) 

Powder 

5 (34 32) 

5 (37 18) 

Girl 

6 (23 52) 

3 (50 20) 
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mg the total choices for that toy well above its nearest competitor. 
Although gill leads in number of feminine choices, it is a question 
whether airplane has not as much fcininine interest, 

The length of time the children played witli the various toys 
during the course of each presentation furnishes a second index of 
their interests It might seem plausible to assume that a child would 
usually select the toy with which he played longest As a matter of 
fact, 60% of tile children played longer with one or more toys othei 
than the one finally selected Tables 9 and 10 show wliat toys were 
chosen as play objects during the fivc-minute period but were not 
taken m the final selection. From a considerntion of the data pre¬ 
sented in these tables, we see that cat and /jo?s^ remain definitely 
masculine m their appeal, while powdet changes fiom the neutial 
ground shown m Table 8 to masculine tenitoiy Boy and giil re¬ 
main feminine Airplane appeals equally to both sexes. 

The significance of diffeiences between sexes in amount of time 
played with each toy is shown in Table 11 

Ranking the toys according to attractiveness for boys and girls, as 
measured bv tlie mean number of seconds spent in play with each 
toy, we have the results given in Table 12 

In an attempt to discover a possible relationship between age and 
the degree of masculinity of interest as icpiescnted by the ranking 
of toys according to the length of time which hoys devoted to them 
during tile play period, correlations were worked out between age in 
months and tanking m the first column of Table 12 foi boys and 
girls In both sexes a small negative correlation was found; for 
boys, —26, for girls, —-.22 Perhaps this indicates a slight tendency 
foi masculinity of interest to increase with age fiom one vear to six. 

No Significant relationship could be found between numhei of sibs 
and choice of toys or between age and “decidedness*’ of choice.^'^ 
Coiiclations between age and number of times the child changed 
fiom one tov to anothei during the period of plav were insignificant, 
—' 08±,15 for the girls and —2I± 14 for the hoys. 

In 72 cases the obseivei was able to sccuie a statement from the 
child’s mother as to whether she would have foreseen the child’s 
choice It was impossible to secure this statement in all cases, since 
the observer had to bring the matter up m casual conversation at the 
conclusion of the test In evciy case the mother appeared anxious 

’““Decidedncas” was defined as tendency to play with one toy longest and 
select It as the final choice 
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to show that s))e knew liei child's likes and dislikes very well, yet 
29 motliprs tcstihecl that they weie astonished at the child’s choice. 
The mother of the 30-montlis-ol(l boy who selected the distinctively 
ieminme toy ffiil appeared to be deeply cJiagrined at the child’s evi¬ 
dence of feminine interest. She assuied the wntei that the boy had 
never before given hei any cause for sciious anxiety. 

Summary 

1 Three toys used in this study show conclusive sex differences, 
\vhether measured by final choice or by length of time with which 
children handled them during the play period: cat j a masculine toy; 
and gvl and boy, feminine toys The thiee remaining toys, airplane, 
horse, and powder are of little value in showing sex difference 

2 Sex differences in choice of car, girl, and boy were found 
throughout the various age levels of the gioup studied 

3 In 60% of the cases it was impossible to predict the final clioice 
from the amount of time spent m playing with particular toys 

Reference 

1 Terman, L M , et al Genetic studies of genius* Vol I Mental .md 
physical traits of a thousand gifted children Stanford University, 
Calif Stanford Univ Piess, 1925 Pp xY-hC+S. 
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LES differences D’AGE ET DE SEXE DANS LES PRiSfERENCES 
DES JEUNES ENFANTS POUR LES JOUETS 
(Resume) 

Get article lapporte les preferences de cent enfants, i\g69 clc quatorze il 
soixantc-scize mois, pour six jouets, une boitc h poudic, line poupce en 
forme de garqon, une poupde en forme de fillette, (tne automobile, un avion, 
et un cavalier, appel^s respectivement, Poudre, gargon, fillette, voituie, 
avion, et choval Troie d’entre ces ]onets ont montr6 des differences 
conclusives de sexe, mesur^es on par le choix final on par la duree ou 


’‘This boy playcfl longest with car As he ran the toy back and forth 
along the floor, hov/ever, he appeared to be looking in the direction of 
lioise and girl Then he played with /loise in the same manner, always 
with an eye on the remaining toys On one occasion he picked up ail the 
toys with the exception of ponutfer, and after 42 seconds released them to 
play with horse alone In this, as m many otliei cases, it is haid to find 
any evidence m the child’s play whicli would indicate what liis final choice 
would be. Vet his decision was made with surprising promptness at (he 
end of the play period. 
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les enfants s'cn sont servis pendant unc periods itnlonnce de jeu de ciiifi 
minutes, A’oitiirc, jonet masctilm, et iillette ct Rfir^onj joiiets f^llllnl^s 
Les trois aiitres joiicts ont montre tris peu de differences dc sexe On 
a tTDvive des differences de sew dans le choix de voituic, fillettc et gar- 
Qon A tons les divers niveaux d’age du gioupe d’enfants dtudie. 11 n'a 
6td possible de prddire le choix final de I’cnhnt scion le temps passd A 
joiicr des joiiets spccifiques que diins cnviion quaraiuc pour cent ties cas 
On n’a deconveit a\ic«ne lelalion signifiantc entre I’Agc ct le degre dc 
masenhnite de I'lnt^rct II cst tiis probable que les parents dcs enfanta 
des ages Studies dans cettc etude, tendent ordmauement a surcsiimcr leiirs 
connnissances dcs preferences ct dcs antipathies des enfanls, 

liVNJAMlN 


ALTERS UND GESCHLECHTSUNTERSCIllEDE IN DEN Sl’ElLZEUG- 
BEVORZUGEN KLEINER KINDER 
(Rcfeiat) 

In dieser Schnft wird Bciicht crsUltet viber die Bcvoinigungen voi\ 100 
Kindein 1+ bis 76 Monnte alt, in Be/iig auf sechs SpieDeuge cino Piidct- 
acbachtel (vanity case), cine Knabenpuppe, eiBc Mndchenpuppe, cm A\Uo- 
mobil, ein Luftschiff, und einen Reitcrsmann, rcspektiv Piidcr, Knabe, 
Madcben, Auto (car), und Pferd benannt An drci dicwr Spiclrtugc liesen 
slch bestimmte Geschlechtsunterschiede crweisen, die so^vohl an dcr end- 
gultigen Wahl wie an der Zeit, wnhrcod der die Kinder sic inticrlialb emer 
NonTia]spicl7eit von S Minuten bchandelten, erwiesen werden konnten, 
namlich das Auio, ein KnahespieUcug, und der Knnhe und das Madilien^ 
Mndchenspiclzeiige, Dei drei ubiigen Spiciveuge vvarcii bei dcr Dciiion- 
atrierung von Geschlechtsuntenchicden von kleinem Wert Gesclilcclitsiin- 
terschiede in Berug auf die Wahl dcs Autos, des Madchens, und des 
Knabena zeigtcn aich durch alle Alterstlivcaus der imterMichten Kinder- 
gnjppe hindurch In nui 40% dcr Falle komitc man die endgiillige Wahl 
des Ktndes voraussagen aus dcr Zcit die es an besoiidqren Spiclzcugen 
verwendete, Man cntdccUc keinen bedeutenden Ziisammenhang zwischen 
dera Alter des Kindes und dem Grad dei Mannlichkeit (ninsmilinity) dcr 
Interessen Es ist hoclist wahrschemlich, dass Elicin von Kindcrn m dcr 
in dieser Unteisuchung beobachteten Altersgruppe gcncigt sind, den Umfnng 
ihrcs Wissens iim die Vorlieben und Abneigungcn dei Kinder lw ubci- 
scliatzen. 


BrNJAMIN 



FOOD PREFERENCES OF THE ALBINO RAT* 

From i/ie Psycliolostcnl Laboratories of the Vnivernly of IViscomin 


H F Harlow^ 


There is <a considerable amount of evidence indicating that the 
mechanism of appetition functions in a specific manner to bring 
about the ingestion of food substances necessary for suivival It 
IS well known that animals, as well as human beings, manifest 
"hungeis’’ for paiticular kinds of food, but most of the data available 
aie of an observational nature The piesent experiment was planned 
to determine the degree of preference shown by albino rats for 
various kinds of food, and to attempt to discover some of the causal 
factors operative in the choice. 

I Pertinent Literature 

Bayer (1) cat tied out an extensive study of the conditions in¬ 
fluencing ingestion in the clnckcn. Foi the determination of food 
preferences he made use of two methods which he calls, respectively, 
“direct” and “induect.” In the diiccl method only one kind of food 
was presented and the animal was allowed to feed to satiation The 
procedure was earned out three times with each of the foods tested: 
nee, rye, barley, wheat, and oats Inasmuch as the nutritive value 
of the food might entei to influence the quantity ingested, he then 
contrived the indiiect method Five giams of eacli of two kinds 
of cereals were mixed and placed befoie the animal, and the first 
giain chosen was observed Since the total amount of food ingested 
by this method was small, factors of nutrition and decreasing appetite 
were probably kept at a minimum. The two hens tested carefully 
showed consistent preference of nee to lye, barley, wheat, oi oats, 
and four more animals confirmed this finding Some temporal 
variation in prcfeicnce occurred, but the most and least piefeiied 
grains showed least fluctuation in the case of the individual animal 

■^Accepted for publication by Carl Murchison of the Editorial Board and 
received in the Editon.?} Office, Maicb 10, 1932 

These expeiients were earned out by the author at Stanford University 
under the diicction of Dr C P Stone. The woik wai financed by the 
Thomas Wclton Stanford Fund 
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Bayer also found that the animals tended to oveicat when given rice 
for a three-day period; when tested for preferences by the indirect 
method following this peiiod, they showed less preference for rice. 
Wheat did not suffer much when this procedure was tried, that is, 
presumably the animals did not overeat. 

The investigations of Evvard (4), Osborne and Mendel (7), and 
Mitchell and Mendel (6) confirm the observational data on the 
ability of animals to choose diets containing adequate nutiitivc sub¬ 
stances In general, the results of these investigators indicate that 
the animals chose from both adequate and inadequate diets and that 
most of the animals chose enough of the adequate food to insure an 
almost noiinal growth rate, but some animals clung to the inadequate 
diet. Probably the scaicitv of animals choosing inadequate diets is 
due to the fact that they are rapidly eliminated under natural condi¬ 
tions 

Simmons (8) found that bread and milk as a reward for maze 
running made for much gicatei efficiency of performance than sun- 
flowci seed, the difference between the two groups being 60% in 
eirors and 94% in time 

Careful observational rcpoits of food preferences in apes have 
been reported by Ycrices (9, pp 212-214) and Zeigler (10, pp. 175- 
176) They indicate that these animals are quite similar to humans 
in their likes and dislikes of particular foods 

II. Technique 

The technique of the present studies was devised to follow that of 
Bayer (1) in hjs "indiiect’’ method. Modifications weic, of course, 
made to suit the testing of rats, and certain controls were instituted, 

Male rats were weaned at 24 days of age and placed m groups of 
four or five in cages 18x18x8 inches No food was kept in the 
cages, but watei was always available. Expei imentation began on 
the following day, and continued for 20 consecutive days 

During the expeiimental period the rats w'erc put individually, 
twice a day, into the empty food cage (size the same as the home 
cage) and given 15 minutes to explore and accustom themselves to 
the new situation. Four small pans, each containing one kind of 
food, were then quietly Introduced into the corners of the cage and 
the rat was allowed to feed undistuibcd for an hour The position 
of the foods was altered each day to prevent preferential response to 
a certain position 
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Two criteria of food prefeience were u&cd: fiist, the food which 
was fiist eaten m a given expeiimental period; and, secondly, the 
amount of each food actually consumed The foods used weie* in 
Expelimcnt I, standaid diet (McCollom’s diet), whole oats, whole 
coin, and sunflower seed, m Expciimenc II, standard diet, meat 
scraps, whole corn, and cheese; in Experiment III, standard diet, raw 
beef scraps, and whole coin; and m Experiment IV, the same as in 
Expel iments I and II, 

Male albino rats born in the laboratory were used m these ex¬ 
periments In Experiments I and II groups of 10 noimal rats were 
used, m Experiment III, 9 intact lats, 11 blind animals, 8 anosmics, 
and 6 blmd-anosmics; in Experiment IV, one gioup of 8 and one of 
6 normal lats. 


III. Results 

Expeinnent /. In this expeiiment the rats, who had had no 
previous experience with solid food, were allowed to choose between 
standard diet, whole oats, whole coin and sunflower seed. Accord¬ 
ing to both criteiia of piefeicncc (fiist choice and total amount 
eaten), the ordei of preference is' standard diet, corn, oats, and 
sunflower seed 

For the 20 days of the expeiiment the total number of first choices 
of the 10 rats weie as follows’ standard diet, 274, com, 70, oats, 
56, sunflower seed, 0. (The sum is 400, since there were two daily 
feedings.) 

The average amounts eaten and the variability are showi in Table 
1 T|ie comparisons between means and the leliabiHties of the dif- 
feiences are shown in Table 2. 

The critical ratios showing the supeiioiity of standaid diet over 
any of the other foods are very large and indicate that the chance 
that this difference is not a true one is exticmely small 

Corn is prefeiied to oats, but the differences are quite unreliable 
None of the critical ratios reach the value of 1.00 Corn is pre¬ 
feiied to sunflower seed at the beginning of the expeiiment, but the 
reliability of the difference diminislrcs toward the end Oats arc 
also preferred over sunflower seed, the diffeicnces being reliable in 
two of foul Lompaiisons 

Expeiiment II. This expeiiment was identical with the fiist, ex¬ 
cept that oats and sunflower seed weic replaced by meat scraps 
(table sciaps) and Kraft’s limbuigci cheese. 
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TABLE I 

Mean Values and VARtADiiiry in Amount of Various Foods Chosen 


Food eaten 

25-29 

Age of rats 
30-3+ 

in days 

35-39 

40-44 

Standnid diet' 

Mean 

28.30 

3S0O 

40 80 

50 80 

5D 

1 43 

1 26 

1 87 

2 95 

Corn' 

Menn 

140 

440 

400 

2 10 


0 39 

2 00 

I 37 

I SO 

Oats 

Me.nn 

0 80 

2 75 

250 

0 85 

SD,, 

0 08 

lOS 

089 

013 

Sunflower seed' 

Means 

0 00 

0 20 

0 02 

0 00 


0 00 

0 0+ 

0 03 

0 00 


The ordei of prcfeicncc In this cxpciimcnt wos st.uidnrd diet, 
meat scraps, cheese, and corn The differences between stnndnrd 
diet and meat sciaps weic not completely reliable, but were consistent 
throughout the foui five-day periods of the experiment The su- 
peiiority of either of these foods over cheese and corn, and of cheese 
ovei corn, is statistically significant, the critical ratios all being 
largci than 3 00. 

Expermieiit HI Four sensory modalities may be involved in the 
discrimination shown by the picccding results, visual, olfactory, 
gustatory, and tactual The possibility of tactual discrimination' 
seems quite unlikely. Since the taste reccptoirs cannot conveniently 
be either inactivated or destroyed, it was decided to eliminate the 
possibility of vision and smell in an attempt to get at the sensory 
controls for this food picfciencc. 

All tile animals used in this expciimcnt rverc carefully prevented 
fiom having any experience with solid food before the beginning of 
the cxpeiimcnt They were weaned at tlic age of 21 (lavs, and were 
then fed on a diet of diluted powered millc and tomato juice Under 
this regime the intact and blind rats weighed at 40 days about 10% 
less than the average, and the anosmic and blind-anosmic animals 
about 20% less The blind and anosniic groups were operated on 
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TABLE 2 

RI'Liability or DirrERCNCcs detweem Various Foods Chosen 



Comparison 

25-29 

Age of 
30-3+ 

rats in days 
35-39 

40-44 


St diet—corn 

Diff. 

26 9 

30 6 

35 2 

48 7 


S D inif 

148 

2.36 

2 31 

331 


CR 

18 18 

12 97 

IS 93 

1+71 


St diet—oats 

Diff. 

37 S 

32 25 

38 3 

49,95 



1+3 

16+ 

2.07 

2 95 


CR 

19.23 

19 66 

13 67 

16 93 


St, diet—sunflower 
seed 

Diff 28 3 

3+8 

40 78 

50 8 


^ D (Utf 

1+3 

126 

1 87 

2 95 


CR 

19 79 

26 63 

21 71 

17 22 


Corn—oals. 

Dilf 

06 

165 

1 5 

125 


^ ^ diff 

040 

2.26 

1 63 

1.51 


CR, 

OlS 

0.73 

0 87 

0 83 


Corn—sunflower 
seed: 

Diff 

14 

42 

3 98 

2 1 


diff 

0 39 

20 

1 37 

1 SO 


C,R 

3 59 

210 

2 77 

140 


Oats—sunflower 
seed. 

Diff. 

08 

2 55 

2 48 

0 85 


^ ^ diff 

0 08 

105 

0 89 

0 13 


CR. 

10 00 

2+3 

2 58 

6 54 


at 30 days of age, tlie blind'anosmic gioup were blinded at 26 days, 
and the olfactoiy bulbs \Yere destroyed at 30 days. 

The mean number of grams of food of each kind (meat, standard 
diet, and coin) taken by each gioup duimg the 10 days of the ex- 
peiiment is shown in Table 3 It will be noted tliat no character¬ 
istic differences exist between the intact, blind, and anosmic groups. 
The meat is slightly preferied to the standaid diet by all thicc 
groups, and both of these foods aie decidedly supenoi to the corn. 
The blind-anosmic gioup shows a slight preference for standaid 
diet over meat, and is consistent m rejecting the corn 
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TABLE 3 

Food Choices for Operatfd Animai,s 


Group 

Meat 

Kind of food 
Standard diet 

Corn 

Blind 

S82 

53 1 

11 2 

Anosmic 

63 4 

5+0 

U 4 

Blincl-anoamic 

57 8 

60 0 

12 1 


These results seem definitely to indicate that food preference as 
shown in the present expenment is not dependent upon cither visual 
or olfactoiy cues It is, of couise, possible that these facilitate the 
choice in the intact animal, but they clearly are not indispensable 
Experiment IV The object of this experiment was to determine 
the effect of long experience with a single foodstuff upon the food 
preference of the lac 

The animals were weaned at 21 days. Eight rats were then fed 
for 68 days on standard diet supplemented with a little lettuce Six 
rats were fed for 53 days on a diet of corn, lettuce, and wliolc milk, 
the milk being added to prevent a sciious protein deficiency, In 
both cases the animals were given no food for one day before the 
first observation on food piefcrcncc 

Of the eiglit standard-dict animals, fom were allowed to choose 
from 8tand.ird diet, corn, oats, and sunflower seed and four fiom 
standard diet, meat, cheese, and corn In the first case, standard 
diet was prefeired almost exclusively, the differences being even 
larger than in tlie case of Experiment I In the other choice, tlie 
animals ate over twice as much standard diet as meat—a surprising 
result when it is lecalled that in Experiment II the two foods were 
approximately on a par The corn was almost completely ignored by 
this gioup. 

Bayei (1) repoits no case m which prolonged cxpciicncc with 
a single food accentuated the appetite of liis bens for this substance— 
the situation we have found in this cxpeiimcnt Bayer’s hens, how¬ 
ever, had had experience witli other foods before the beginning of 
the expeiiment, so the results are not strictly comparable, 

The SIX rats who had been fed on a low-protein diet (com, milk, 
lettuce) for 53 days were given a choice of standard diet, meat, tom, 
and oats The results here are strikingly different fiom tlmsc of 
the standaid-diet group Almost three times as much meat as 
standard diet was consumed by this group The total grams eaten 
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by the six rats in 20 days of each food were as follows: meat, 1162, 
standard diet, 486, corn, 189; oats, 85, 

These results make it appear that the rats were the victims of a 
protein insufficiency dining the coin-feeding peiiod. This con¬ 
clusion IS supported by the fact that the animals at the beginning of 
the experimental period weie moic than 20% undeiweight The 
assumption of a specific piotein luingei would explain the meat pre- 
feicnce, as meat is much highci in protein than is the standard diet, 

IV DrscussroN 

Tliese cxpeiiments show cleaily that the albino lat discriminates 
between difteient food substances and manifests definite food pre¬ 
ferences Standaid diet and meat are much more fiequcntly chosen 
by the animals tlian cheese, coin, oats, or sunflower seed. Sunflower 
seed is cleaily discriminated against by these lats. Under conditions 
of protein insufficiency the animals clioosc a much higher protein 
diet than when they have been receiving a balanced ration 

Like the lesults of a picvious study on social facilitation of the 
feeding response of tlic white lat (5), these data open a question 
as to the nature of the factors detcimining ingestion The classical 
experiments of Cannon and Washburn (2) and Carlson and his 
students (3) have clearly demonstrated the role of the contractions 
of the stomach wall in producing the sensations associated with 
hunger. From tins it might naively be assumed that stomach con¬ 
tractions aic the only determining factor in hungei, although Cannon 
points out that “appetite” plays an accessory role 

Our previous investigation of the role of social facilitation in 
increasing the amount of food ingested by white rats, and the piesent 
results showing clearly a discrimination and preference foi foods 
which iiave a specific dietary value, make it clear that hunger and 
ingestion are not related in a simple one-to-one fashion The feed¬ 
ing response of the rat is a complex function and a large number of 
contributory factors must be analyzed before it is thoroughly under¬ 
stood. 

V Summary 

1. The male albino lat without previous expeiience with solid 
food still shows definite food prcfeicnces 

2. These preferences are such as to make foi a complete balanced 
diet (meat, standard diet) as opposed to an insufficient diet (coin, 
oats, sunflower seed). 
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3. Destruction of vision, of olfaction, and of vision and olfaction 
does not altci the food choices of the lat These are theieforc 
piobably based on gustatory (or tactual) cues. 

4 Rats who have leccived an insufficient ration show a very 
marked prefeiencc for foods containing the elements of which they 
have been deprived. Rats who have been on an adequate diet foi a 
long time rnav prefer this diet to another adequate diet. 
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LES PREFERENCES DE NOURRITURE PU RAT BLANC 
(R6sum4) 

Lcs rats blnncs receinnient sevres montrent des prcfiienccs dc nourritiiie 
lesquellcs restent tout-^t-fait constantes pendant une p^nude cic 20 jours 
On pent montrei cela en mesurant ou la quantitc dc nournture mangec 
pendant un temps donne on Ic nombre de premiers choix pour !es aliments 
individuela, Les deux raeswres donnent le merae otdee de pT6f4ionce It 
regime ordinaire (regime dc McCollum) est pref^rtible ou bic d'IndL, Ic 
ble d'Inde a I’avoine, et I’avoine aux scmcnccs de tournesol Dc ineme, le 
regime oidinaire est pi6f6rable a la viande, la viande au from.sge, ct !c 
fromage au ble d'Inde La pliipait dcs differences sent statistu|uenicnt 
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conatantes (CC de 3 ou plus) aauf cellea entrc le regime ordinaire et 
la viande et entre I'avomc ct le bl6 

La preference dii regime ordinaire et des morcenux de viande au ble 
peut se montier chez le rat blanc meme apr^a la destruction des rdeepteurs 
visuels, des bulbes olfactif^, et cclU de tons deux de cea organes dc sens. 
Cela Ic rend probable que le choix pent etre fait sur la base de icp^rcs 
gustatifa et tactiles 

La preference poiii iin regime riclic cn prot^incs semble etre accentu^e 
dans un groupe dc 14 rata qui one un regime peu iiche cn prot^ines pendant 
S3 .1 joins Cela indiqile que lea pi6fercnces dc nourritiire peuvent 
etre mfluencecs pnr Ics beso/ns coiporels changeants des anim.iux 

Harlow 


DIE FUTTERBEVORZUGUNGEN DER ALBINORATTE 
(Rcfcrat) 

Frisch cnhvohnte Albinoratten oflfenbaren Futtcibcvorrugiingen, die Wah- 
rend 2-0i Tagen ziemhch konstant bleibcn Man kann diese Bevouugungen 
demonstneren, ijidem man entwedei die Quantital des innerhalb ciner fest- 
gesetzten Zcit verzehrten Futters, raisst, oder bestimmt, wie oft jedes 
Fuller zuerst gewahlt wird. Man erhalt mit den beiden Verfahren die 
sclbe Rangordmmg der Eevorzugnngen, die Normalkost (Koat von Mc¬ 
Collum) wird dem Mais vorgezogen, der Mais dem Hafer, und dei Hafer 
dem Sonnenblumensamen Anlich wird die Normalkost dem Fleisch vor¬ 
gezogen, das Plcisch der Kase, und die Kase dem Mais Die Mehrzahl 
der Unteischiede sind statistiscli zuveilassig (Koelhzient der Zuverlassig- 
keit' 3 oder mclir), mit Aosnahme der Unterschieile zwischen Noirmalkost 
und Fleisch iind zwischen Hafer imd Mais 
Die Bevorzugiing von Normalkost und Fleischstuckchen uber Mais kann 
in der Albinoratte bewiesen weiden sogar nachdem die visuellcn Rezeptoren 
oder die Gcnicliswurzeln (olfactory bulbs) oder beide dieser Smnesmo- 
dalitaten zerstort worden sind Ea acheint also wahrscheinlieh zu sem, dass 
die Wahl auf Geschmack- oder Tastanweisiingcn basiert ist 
Die Bcvorziigung einer proteinrcichen Kost scheiiit vcrstnrkt zu scin in 
einer Gruppe von 14 Ratten, die wain end S3 bis <58 Tagen mit piotein- 
arraer Kost gefiittert worden smd Dieser Befund weist (laraiif hln, dass 
die Futterbevorzugungeii durch wechselnden korpeilicheii Bediirfnisse der 
Tiere beeindiisst worden kbnnen 


IIVRLOW 



A CLINICAL STUDY OF THE APPLICATION OF MEN¬ 
TAL HYGIENE TO THE TREATMENT OF CHILDREN'S 
SCHOOL PROBLEMS* 

Front the DepnitmeuI of Psychtatiy of CoUtiiibia University 


John Levy 


At the present time when the value of a mental hygiene ap¬ 
proach to the treatment of various types of maladaptation is being 
moie critically considered than hcictofoic, a study which attempts 
to measure concretely tlie value of this approach m the held of schol¬ 
astic maladjustment would seem to be of timely inteicst, 

The following investigation of the question of wUat mental hy¬ 
giene can do to eliminate the friction existing between school and 
scholar was cained out by means of an intensive clinical study of 
the problems of 36 children whose ages varied from 9 to 17 years 
Twenty cases were boys The children were selected m equal num¬ 
bers from public school and high school Almost all of the parents 
of the children studied belonged to uppci and lower middle-class 
economic gioups. The occupations of these parents varied from sales¬ 
men and mechanics to dentists, policemen, and cooks 

The intelligence of tlie children was above the average, the median 
IQ being 112 5 Theie were only 9 cases with IQ’s of 105 or lower, 
and only one case below 90. This was a bordcr-linc defective girl 
with an inadequate personality who was rcfcircd because of shyness 
and antagonism towaid autlioiily. Two cases rated around 140. 
One of them was a young boy of 9 wlio was rcfeircd because of 
stealing, lying, and pcison.ility difficulties. The other case was a 
boy of 12 in junior high school whose teachcis tliought lie was 
unliappy and needed help While, of couisc, one would expect that 
higli-school clientele would turn In a good many high IQ's for 
study, it must also be kept in mind that a good many children with 
average intelligence attend at least the carlici years of high school 
That children of high intelligence arc having difficulties in school 
again calls attention to the fact that supeiioi intelligence is no 
safeguard against school maladjustment. 


^Accepted for publication liy Carl Murchison of the Ediloruil Board and 
received in the Editorial Office, January 20, 1932 
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TABLE I 

PKoniPMS AS Diagnosed by Rei during School 


Interfeience with school routine 23 cases 

Pool adjustmciU with other children 12 cases 

Poor school woik 11 cases 

Dishonesty 10 cases 

Sex difficulties 2 cases 


A classification (Table 1) of the various problems as diagnosed by 
the refciring school befoie they weie studied by the clinic throws light 
on the outward form of childien’s bcliavior which schools legard as 
woithy of clinical attention It throws light, too, upon the type of 
conformity school authoiitics aie anxious to obtain 

As IS to be expected, the school is moie inteiested in children 
who do not "fit in” than in any other type of problem child. Almost 
twice as many childien weie lefcired because of then inability to 
keep in step than because of poor school work It is encouraging, 
though, to see that schools are also interested in children’s adjustment 
to other childien. Only two childicn were lefeired because of sex 
problems. Peihaps childien are getting away with a good deal of 
freedom which is not being discovered 

Coming under the heading of "interference with school routine” 
weie such pioblems as truancy, difficulties of one kind or another 
with teachers, restlessness, iiritability and bids for attention. One 
child interfered with the routine because she was "too nervous to 
lecite in class” Incidentally, this giil turned out to be a case of 
post-tiaumatic psychosis. One boy interfered with the routine in 
class by his “tendency to spend much time in sleep ” This boy was 
sufteiing from the effects of a pievious attack of infantile paralysis. 
The more usual type of interfeience with school routine is seen in the 
case of a boy who was icfened because "he was easily nutated, 
becomes veiy violent when angry. He is nervous, jerky and fidgety” 
Those cases lefened because of their poor academic adjustment 
included children with specific disabilities, eg, poor mathematical 
ability, grade placement dispioportionate to their intelligence, or other 
types of scholastic backsliding. One gnl was failing in "four out of 
five of her major subjects.” A boy did not want to complete his 
bigh-school course "because of his ardent desue to go on the stage.” 
One gill had failed m Spanish on successive occasions even though her 
IQ was above 110. This girl had a bad emotional tie-up with her 
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language teacher, which blocked her m her woik “He is not doing 
satisfactory woik and is inattentive” were frequent causes for refer¬ 
ring children to the clinic 

The reasons given by teachers for lefcrimg to the clinic childicn 
classified wndev “pooi adjustment with other children” were “no 
fnends,” “unhappy,” “change m personality,” “ciucl,” and ‘'timid¬ 
ity." One gill was studied because “she had frequent spells of 
crying” Anotliei giil was icfericd because “she lots her biother." 
A liigh-school bov was sent in “because he keeps to himself.” This bov 
was suffering from dementia praccrtx E H suffcicd from an “entire 
lack of social adaptation He spends his time travelling around on 
Biooklyn sticet cats all d.iy, even though he is 14 j’cais of age .md old 
enough to know better ” E C. was referred because she had only 
one gill fiieiid, and an ovcr-iiitimatc lelationship with this girl was 
suspected W N thought himseU “too superior to mix with anybody 
and told the teachers that he thought he knew more than they did ” 
E. B , a girl of 12, insisted on playing only with mucli older girls 
Her parents thought that she was dangciously on the verge of sex 
delinquency J D. insisted upon hobnobbing only with actors and 
men inteiested in the stage. His school adviser suspected homosexual 
tendencies, an opinion which was confiimcd by fuither clinical 
study. 

The problems of dishonesty included not only serious lying but 
flank stealing One gul was referred because “she had stolen rune 
pocketbooks out of a schoolioom” A boy oi \5 was icferrcd ior 
"foigery of checks totalling $28 111 Older to carry on tiuancy.” E C., 
a gill of 12, “steals fiom her home and recently was involved in a 
stealing episode m school ” Another girl was "caught m the act 
of stealing 50c from hei father’s pants pocket the fiist week he 
was mamed to the stcpmothci This teim she stole $10 from her 
teachei’s pocketbook " 

While It might have been intciestmg to study the type of problem 
that children of diffeicnt ages piescnt, and the sex dilteiences in 
pioblems presented, such a study is best done on a laigc quantitative 
basis and is precluded at the present time by the limited number of 
cases in the present study 

It IS interesting to compare with the labels that the scliool authoi- 
ities fasten upon the behavior deviations of children the psychiatric 
diagnoses obtained after adequate histoiics on the children’s behavior 
have been studied and full examinations (phj'sical, psychological, and 
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TABLE 2 

PsyciiiArRic DiAONosrs 


Psychoses 

S cases 

Neu roses 

1 C.'lSC 

Personality disturbances 

12 cases 

Domestic disturbances 

7 cases 

Feelings of insecurity 

4 cases 

Sex conflicts 

2 cases 

Developmental anomalies 

2 cases 

Sociological pioblems 

2 cases 

Adolescent revolt 

1 case 


psychiatric) have been earned out Table 2 gives the psychiatric 
diagnoses foi problems discussed above 

It must be kept m mind tliat a diagnosis is only a restatement 
from a diffeient point of view of the problem which the cliild pre¬ 
sented , It is a convenient psychiatric label used as a means of convey¬ 
ing a certain connotation These diagnoses do not state the under¬ 
lying causes of the behavior; such causes will be discussed subcquently. 
Moreover, it is quite possible that ps 3 'chiatrists would not altogether 
agree with this choice of stickers, except perhaps in the matter of the 
psychoses. 

These psychoses included one case of dementia praecox, anothei case 
of manic depressive insanity which had been picvioiisly diagnosed 
schizophrenia, one case of encephalitis complicating infantile paralysis 
The other psychoses weie post-traumatic The neurosis diagnosed 
was the case of a young boy, 8 yeais old, whose neivous system had 
been shot to pieces by emotional wear and tear in the home 

The sex conflicts weie based upon latent homosexuality The 
adolescent revolt was a case of a boy of 15, well-developed physically, 
who was trying to cut his mother’s apion strings against hei protest 
Sociological problems included impossible home and neighborhood 
conditions due to tlic nature of their social and economic make-up. 
Two boys fiom very questionable stock whose biith and early 
development were highly traumatic were classified as developmental 
anomalies 

One of the cases classified under "feeling of insecuiity” was a young 
girl, aged 10, who had been brought up amid terrific marital discord 
She had been a witness to repented attempts of iicr fathei to murder 
her mother. The “feeling of msecuiity” in another case was brought 
about by the patient’s mother who was vying with the patient foi 
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her brothel’s attention L. B’s feeling of insccuiity was due to tlic 
fact that he was an orphan and not wanted m his i dative’s home 

Perionality inadequacies varied fiom the livsterical pcisonality 
which J D expressed m fainting attacks at school to the shyness 
and antagonism tliat anothci giil of 15 cxpiessed M’hen her teacher 
tried to make friendly advances to her S G's personality difficulties 
wcie related to Ins grandiose attempts to compensate for the damage 
that infantile paralysis had done to his plivsique E R , althougli 15 
yeais of age, was still a baby and very scif-centcrcd E P wms flat 
and dull and had very few social graces. 

Cases included undei "domestic distiiibailees” wcic clnldrcn uiis- 
handled at home by parents whose own einottonal lives weic dis- 
oigani'Acd In the case of F M , a mother wms tiying to "make 
weight" by ovei-soUcitudc for the stepfather’s icpiidiatioii of the 
child J. S. was able to do what he liked with his mother because 
of her own inadequacies E B. was an unconventional child being 
biouglu up m a conventional home environment J D. was tlic 
only boy in an Italian family of many girls H. S ncvci had a chance 
in a noisy quaiielsomc atmosphcie after the birth of siblings R C, 
a boy of 9, let his vivid imagination run loose in a home which was 
badly broken up by a selfish stepmother and a picviously alcoholic 
father 

Back of these psychiatiic diagnoses lie the more impoitant causes 
of the childien’s difficulties Tabic 3 icpicsents an attempt to 
oiganizc these causes It will be seen that the luimbci of causes docs 
not agiee with the nuinbci of cases, children having sometimes more 
than one assignable jeason foi their problems It slioiild also- be 
borne m mind that the diagnoses and causes of maladjustment aic 


TABLE 3 

Causes or Cnii-nRFN’a Diiucottips 


Fainilv diniciilttes 

30 cases 

Peisonality difficulties 

17 cases 

Physical factois, inchiding heieditv 

16 cases 

Sex conflicts > 

8 cases 

Ileiationship to friends 

7 cases 

Changing interests 

7 cases 

Academic disabilities 

5 cases 

Bad judgment or low intelligence 

+ cases 

Insufficient recreational outlets 

3 cases 

Bad social conditions 

3 cases 

Miscellaneous 

8 cases 
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not identical The diagnosis is an attempt to weigh up the causes and 
to pick out what appealed to be the nucleus of the problem This 
nucleus fiequcntly liad many underlying causes, as shown in Table 

3 

Undoubtedlv, disturbed family intciielationships aic tlie chief 
causes for childien’s poor school adjustment Such domestic difficul¬ 
ties include a subtle tie-up of feelings between various membeis of 
the family, with the consequent displacement upon the child of un- 
desiiablc emotions As a lesult of this distuibaiice in the emotional 
life of the paients, there follow poor methods of disciplining the 
child at home The child’s reaction to these undesirable types of 
discipline is earned over to tlie school because of the wav children 
identify with paients teachers who stii up then resistances In this 
way an inteiphiy between the child’s peisonality and home or school 
takes place One-half of the childicn studied m this investigation 
suffered from maikcdiv undesirable personality deviation, A vicious 
ciiclc IS made by the wav the home leacts upon the child and the 
child reacts to tliesc uncicsuabic home tensions The school is, for the 
most part, an extension of battle giound, sometimes minimizing, 
sometimes intensifying what goes on at home. A study of the teachers’ 
personalities would complete the pictuie 

Among othci physical factors listed as lesponsiblc for cluldicn’s 
behavioi problems manifested nt school were included heredity and 
poor physical hvgicnc Only cases of outspokenly bad heredity were 
included One is perhaps a little surprised to find that the number 
of ph\sical factors contributing to bcdiavior distuibances is so laige 
In one case sinus trouble was undoubtedly adding to the child's 
initability In anothei case physical fiailty diminished the girl's 
scholastic drive and her ability to concentrate Also included among 
physical causes of maladjustment wcie accidents which had led to 
biain damage. There were two examples of tins Tlicre weie also 
two cases wheic constitutional cndocnnological make-up was defin¬ 
itely skewed, These cndocnnological disturbances seemed to be re¬ 
lated to homosexuality—picsent m both these cases As an example 
of bad hei editary influences upon behavior is the case of a giil aged 
14 who was hyperactive Her youngei biothci had hvdiocephalus, 
another biotliei was encephalitic, and a thud sibling was a mental 
defective In anothei case of phj'sical factois influencing behavior 
a child had had an instrumental biith with lathci seiious lesults 
W N was ovei-dcvclopcd physically but poorlv developed emotionally 
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This discrepancy, among others, heightened conilict and interfered 
with his social adjustment. E L. was going tliiough the physiological 
cluingcs, including sex iiiitalion, which accompany puberty Hysteri¬ 
cal spells and interest m older boys weic the result of this endo¬ 
crinological over-activity. 

The childien’s peisonalitv traits which were contributing their 
share to the distuihed behavior at school included many vaii.ittons. 

A M was a lomniitic individual whose thoughts turned to airplanes 
and adventuie at times when x '—was being discussed. J S 
was piosaic and superficial, money-making was his chief inteicst. He 
will piobably turn out to be a successful business man, hut a vciy 
pool histoiian E S was interested only in seeking and obtaining 
pleasurable letuins She could stay up at night dancing until any 
hour, but became tired as soon as slic had to study. J. V had lived 
a humdrum existence and felt socially inferior Her bid for recog¬ 
nition took the form, of writing herself romantic love letters and 
staging artificial fainting attacks I. C had nevci grown up, she 
was generally immaluie. Her intellectual level was also vciy low. 

S G was happy only when in positions of powci; lie could not walk. 
As a result of the influence of oldci friends, J. D -wanted to become 
a man, against his mothci’s wishes. E L. was sclf-centcicd. She had 
had her own way while her mothci lived; why, she thought, should 
conditions be different uiidci her stepmother’s roof? E. C tliought 
slie was not good looking. Although fifteen, she did not mix with 
other gills or boys Instead of making fiicnds with girls, she stole 
their purses 

Sex conflicts were of two types. Some of the girls may have had, 
or desired to have, some foim of sex experience and weic somewhat 
tied up in knots about it Tlieic were some boys wlio had latent 
homosexual ticnds. In some eases, both among boys and giils, were 
found sex conflicts associated with stealing In these eases stealing 
may be, m the minds of childicii, a less sciious outlet foi the tensions 
worked up over sex conflicts 

Under the bending “changing inteicsts” aie found those eases of 
adolescents who were trying to bieak away fiom tlieii youiigei inter¬ 
ests and engage in more adult activities. The old games and p.ist- 
times no longer satisfied them Dancing, Intel liours, and older 
companions wcie now sought—much against the rvishes of tlic par¬ 
ents. These cases of puberty or eaily adolescent dissatisfaction go 
hand in hand with those cases where "relationship to fnciids" is 
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held paitly responsible for the client’s difficulties, although m some 
of this lattei gioup of cases insufficient social and lecreational stimu¬ 
lation was also found as one of the causes of maladjustment. 

One child’s difficulties, namely, shyness and antagonism toward 
authority, weie telated to an IQ mound 70, the child did not know 
how to handle her cnviioiinient Thcie were tliiec other cases whcic, 
in spite of an adequate IQ, the child was not using good judgment. 
One was a college girl who could get along with no one Her poor 
judgment lesulted fiom her emotional difficulties 

Tlie five cases where some academic or psychological disability 
rather than psychiatiic disharmony evistcd included instances where 
the child’s study habits weic poor, where there was difficulty learning 
some special subject, such as mathematics, and where the giade 
placement was too low to stimulate the child 

While all the above causes for disturbed behavior weic agreed 
upon only aftei adequate study of the case, it is readily admitted tliat 
fuither study might uncover even more fundamental causes. In some 
cases only the upper layeis of the difficulties were uncovered; in other 
cases one was able to dig moic deeply There is no limit to the depth 
to which one can theoretically go in the matter of tracing cause and 
cftect m bcliavioi Thcic is a limit, though, to the depth one need 
go for practical thciapcutic puiposes As a icsult of this study, it is 
possible to say that ceitain types of children’s difficulties, especially 
many of those manifested In school by biight childien, aie the re¬ 
sults of a subtle intciplay between pcisonalities those of parents 
and adults, eg, teachers, on the one side, and those of childicn, on 
the other Side by side with these chief influences upon behavioi are 
certain hereditary, constitutional, and physical factors which serve to 
reduce the resistance of the child and make it easier foi psychological 
excitants to operate. 

Having in each case outlined what was consideied the dominant, 
underlying bases foi each child’s difficulties, it was (.hen ])ossib!e to 
presciibc tieatment directed toward changing these disturbing 
causes at home oi at school and producing more desirable effects 
Wheie it did not seem possible to do this, an attempt was made to 
fill in some of the deficiencies in the child’s life by a lecieational pro¬ 
gram, or to stimulate the child diiectly thiough psychotheiapy. The 
actual prescriptions, as written, can be classified as shown in Table 4. 

The recieational and social recommendations were not blanket 
recommendations by any means. They attempted to meet the specific 
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TABLE + 

pRHSCRinED TrCATMEHT 


Recreational and social chances rm-PA 

Psychiatiic treatment 2+ cSses 

Academic changes 22 cases 

Social service work witli patients 16 casta 

Instiuction to adults 17 ca^es 

, 9 cases 

Physical treatment g cases 

Change of home 5 cases 

Hospitalization i 

Gamp 3 ^ase. 

Big brother 1 case 

Court supcivision 1 case 

Financial help 1 case 


needs of each child In the case of one cJnltl who luid, it was felt 
built up liiraself too much on tlic physical side, mcmbciship jn the 
non-athletic clubs of his school was aiiangcd, To the parents of 
this same boy, wlio did not like to stay at home, but who was inter¬ 
ested m sciences, die establishment of a little c^cpenmental laboi.itory 
m hib own home was suggested. In the case of sv boy, aged 10, whose 
mother was stining up his resistances, clubs where he could get a 
different and more intelligent kind of supervision away fiom liomc 
were prescribed In regard to J S. who was developing along such 
prosaic lines, membciship in the school’s cultural clubs, such as debat¬ 
ing and dramatics, was suggested E B, a gul on the ti.ul of boys, 
was helped to get into a mixed group. Here she would have a good 
outlet for her sex urge with undeistanding supervision, 

It IS interesting to observe that a rccicational prescription was 
written iii 26 out of 36 cases Docs this mean that children whose 
recreational life is not adequate or satisfying aie moie likely to become 
difficult pioblems to liandlc; or docs it mean that tioublesomc chil¬ 
dren are difficult to satisfy in the matter of play^ Piobably an 
intei reaction opeiates here between cause and cficct 

Psychiatric help for the patient was recommended in 2+ of the 
36 cases In 10 of these cases it was suggested that the worker act 
as psychiatrist; in 7, the teacher; and in 7 otherb, the psychiatrist 
designated himself. The reason for this division of labor among 
psychiatrist, teacher, and workei was only in part due to the fact that 
the psychiatrist could not follow up all cases In some cases it was 
felt that encouragement should come from the school itself, as m one 


448 


JOURNAL OF GENBTIC PSYCHOLOGY 


instance where a boy was doing pooi school work in spite of a 
satisfactoiy IQ Ficqueiitlv the workei had alieady made a very ex¬ 
cellent contact with adolescent giils who had no friends. The 
woiker was instiucted in such instances to try to fill in the social 
life of the gul thiough her own contact Such social occasions also 
gave the workei excellent oppoilunity for a dcepei psychiatric 
rapport The psychiatrist took on those cases wheie he felt man-to- 
man talks would be helpful, oi where, as in one or two cases, fur- 
thei probing would help both the study and the patient It will thus 
he seen that the nature of the psychi.itiic help, by whomever earned 
out, varied fiom encouiagemcnt to attempts to give the client some 
insight into Ins own pioblems. 

The academic iccommcndations covcicd suggestions with regaid 
to change of subjects, change of couisc, oi even change of school 
A M was recommended foi a science course instead of the ncndcmic 
couisc he was following All his diivcs wcie in the cliiection of 
engineciing. E C iiad the reputation foi being dishonest in her own 
school. It was felt that it would be too dilBcult foi hci to make 
good there, and a fiesh opportunity was found for licr in another 
school E. P was as indiffcicnt as a giil could he toward school. She 
was failing in all subjects, and, through her school contacts, was 
coming closer and closer to sex delinquency It was recommended that 
she leave school and take up a business couise. This siie did with 
happy success. E L., who was failing in school because of a post- 
tiaumatic psychosis, was allowed to remain in her piesent school at 
her own pace W. N., a boy with an IQ of 138, needed a special 
school wheie he would have a chance to progress as rapidly as he is 
capable of doing and wheie he would have a vaiied, selective curri¬ 
culum to stimulate him. E B , a girl of 13, is only in the fourth 
grade in spite of an IQ of 103 She has been penalized because of 
her foieign parentage A little special help in language will fit her foi 
more lapid advancement E G. is much blighter tlian the tcacheis 
think she is Her IQ is 112 She was advanced a giade on the 
suggestion of the clinic, and both hei work and conduct impioved 
considciably. 

In 16 cases it w.is iccommendcd that work be done with the pai- 
ents by the social woikcis. This woik was independent of the in- 
stiuction given diicctly to parents by the psychiatrist wheie it was 
felt that more intensive treatment was not needed. The work done 
With the parents included attempts to change their methods of 
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handling their childien, oi attempts to give them mbiglit into 
then own piobicms, and thus improve thcii relationship to their 
childien. 

In 9 cases it was iecommended that childien should replace school 
by work oi supplement school by woik, tu some eases duiing the 
summei and in some eases after school. While a “change of home” 
was recommended m 5 cases, such a change would not necessarily 
mean a permanent fostci home A change of home might be tern- 
poiaiy, as during the summei months, or for n trial period It might 
mean only a prolonged visit to relatives 

In one case whcic a boy seemed to respond only to a big stick, 
It was lecommended that couil supcivis-ion be continued In anolhei 
case, it was thought wise to lighten the burdens of a college gnl by 
a lutle financial help fiom the clinic The physical lecnmmcnihitions 
included specific medical ticatiuent oi change in physical hygiene 

For various icasons these lecommendations wcic not always ear¬ 
ned out Table 5 estimates how ficqucntlv the picsciiptions weic 
dispensed by the social druggists 

Social and lecreational suggestions were caincd out only 50% 
of the time. The reasons for this me not hnid to find. Ficnuently 
the school liad not the type of club oi iccrcational scivicc suggested 
The community, too, did not always supply what was demanded In 
some eases the patient oi the patient’s paicnts balked at help. 

It IS rathci encouiaging to learn that over 70% of the recommenda- 


TABLE 5 

Estimates of How Frfqocntiy Trcatmekt Was Carried Out 



Treatment 

prescribed 

Tigntment 
cnriicil out 

Recreational <iiul 'locial changes 

26 cases 

13 eases 

Pwchiatric treatment 

2 t cables 

23 eases 

Academic changes 

22 eases 

16 cases 

Social service work with patients 

16 eases 

15 L.SSCS 

Instruction to adults 

17 eases 

8 eases 

Jobs 

9 cases 

3 eases 

Physical treatment 

6 eases 

4 eases 

Change of home 

5 cases 

t case 

Hospitalization 

3 cases 

3 eases 

Camp 

3 cases 

2 cases 

Big biothei 

1 ease 

1 case 

Court supervision 

1 case 

1 case 

Financial help 

1 ease 

J case 
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tions with legard to change m school piocedure were cairied out 
This points to veiy excellent coopciation on the pait of the schools, 
It IS not always easy for schools to peimit a boy to change his pro¬ 
gram solely on the advice of an outsider In this connection, it is 
probably only fair to point out that the clinic was unusually assuied 
of the school’s coopeiation befoie study was unclci taken, and that the 
clinic’s workeis wcie usually tactful and flexible 

Direct woik was done with the patients’ paients in almost all 
cases wheic it was lecomincnded Such diiect treatment was carried 
out by the clinic’s own social woikeis who, of course, would be ex¬ 
pected to cany out the clinic’s recommendations. The intensity of 
this tieatment of parents does not show up in tins repoit One 
feels that, because of the latlier heavy case load earned by workers, 
ticatmcnt was not always as intensive as was recommended This 
same ciiticism applies to the psycluatiic treatment, especially that 
done by the psychiatrist It was not always possible to see the 
subjects as ficquently as one would like. The cluldrcn wcie usually 
a long way fiom the clinic and could not always leave school with 
perfect facility This meclianical difficulty raises the question as to 
the best location toi a clinic working witli schools Should the clinic 
be established right m a central school building? 

It is intciesting to note tliat only in one case out of the five m 
which a change of home was lecommendcd was this lecommendation 
carried out. This success occurred in the instance of an adopted bov 
living with relatives who did not want him The boyi too, was 
anxious to get back to his brother with whom he felt more sccuie 
The fact that a recommendation of fostei-home placement was not 
canied out in the four othex cases demonstrates to some extent the 
resistance of the parents to any change m the existing emotional 
status of the case. 

The next step in the investigation was the attempt to evaluate 
the results of tieatment. This is a very impoitant procedure 

A clinic’s own personnel (for the purposes of self-education) and 
those interested in mental hygiene in one way or anothei arc intei- 
ested in leamiiig just how successful arc tieatment policies The 
following summary is an attempt to estimate the results of the year’s 
work fiom the point of view of benefit to clients. In some cases, 
of couise, it is too soon to learn what improvement may lutei 
manifest itself, m other cases it is likewise too soon to learn what 
regression may occur. The bases used for judging improvement or 
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TABLE 6 

EvALUArioN or Rc 80 I.t 3 or Treatment 


Number of eases 

No, impiovcmetit 2 

0% improvement 

Little improvement 4 

20% impioveraent 

Much improvement 13 

40% improverntnt 

Vciy much improvement 6 

60% improvement 

Complete lecovery 2 

100% improvement 


lack of improvement were the repoits from all pocsiblc souiccb— 
teacher, clinic woiker, paicnt and the psychiatiist’s iC'CvaUmtion 
m cases where he le-exainincd the patient 
Foi the puiposc of a lough-and-icady statistical estimate of the 
amount of improvement shown bv any one ease a 5-poiiu scale wa*) 
adopted The cases are measuicd on this scale according to whether 
they showed no improvement, little impiovcmcnt, much impiovement, 
A vciy gieat deal of impiovcmcnt, and complete cuie Side by side 
with each descriptive class a mathematical unit of pciccntage of 
improvement was added, vaiying from 0% to 100%. Table 6 shows 
hoAV cases were re-evaluated after tieatment in terms of tlic per¬ 
centage of impiovcmcnt subsequently displayed 

It will be seen fiom this table that two cases failed to improve .at 
all, these were balanced by two cases which sliowed complete recov¬ 
ery. The cases which failed to impiove at all were one case of 
dementia praecox, and one case of an encephalitic condition. In both 
these cases the natuie of the problem was too seiious and funda¬ 
mental to be helped in a shoit time. One of die cases showing 100% 
improvement, as estimated by the school, was a boy whose mother 
claimed he was neurotic, she was afraid that he was becoming homo¬ 
sexual. By means of a big brother—^who, by the way, was really a 
big sister, namely, the school counselor—this boy was introduced into 
social life under encouraging cncumstaaccs. He blossomed out 
socially, and his school work improved at the same time. The otlier 
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case of a so-called complete cure is woithy of mention This girl of 
18 had few friends and had been diagnosed on two other occasions as 
a dementia piaecox case for whom, as usual, a bad prognosis had 
been given She was seen again at the beginning of the year and her 
condition at that time seemed to resemble a manic-depicssive psychosis. 
At the piesent time, due to the stimulating eftcct of tlie clinic and the 
cooperation of the school, she is able to take a job. Her paients 
lepoit tliat she is much more social at home, too. Moieover, the psy¬ 
chiatrist feds th.it she is not likely to slide back into her old condition. 

Theie are many othci cases where cncour.iging results weic ob¬ 
tained Thcie was one interesting case of a giil suffeiing from faint¬ 
ing attacks. After she had been studied by the clinic the spells dis¬ 
appeared and the school rcpoits “that J. D has done good work and 
made progicss” A. B was icfcncd bcc.iusc of foigciy and tiuancy 
His teachcis now report “that he is a completely changed boy and 
theie has been no dishonesty in a couple of months.” D L, who 
engaged in fantastic lying and made bids foi attention, showed im¬ 
provement foi a numbei of months and then liad a slump just before 
hei examinations, to escape from which she invented an attack of 
laiyngitis 

One frequently found that the initial symptoms for which the child 
was refcircd to tlie clinic disappeaicd, although more serious under¬ 
lying character defects remained This cliangc occuircd m one case of 
a gill who had ciying spells She gave up hci crying, but was still 
very difficult to manage. Another girl who was referred for stealing 
did not steal again aftci the clinic saw her, but subsequently lied her¬ 
self out of a job. 

S. K., whose problems were serious enough to icquue lemoval 
from home and hospitalization, is now “quiet and pietty well ad¬ 
justed ” “Theie is piogrcss in the home situation” where previously 
maiital disorder was pioducing the neivous wcai and tear to bring 
about this boy’s problems H S is a “peifcct gentleman” at a camp 
away from home, but his genticmanliness disappeared in part after a 
few days at home. E. L., who was referred for stealing and antag¬ 
onistic behavior toward the teachers, has stopped stealing, but “there 
IS no improvement in school.” M. W., who is a truant and uncon- 
tiollable, “is now making better effoit Truancies less frequent 
Appearance better.” R. C was referred because of stealing and ovci- 
activity. His stealing has disappeared and lie is much quieter. He has 
been kept in bed because of illness Pcihaps he has not had much op- 
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poitumty to steal theiel E H, who was “<lisordeily hi class and 
cruel to younger children,” showed “a good deal of impiovement.” 
Scholarship improved and his bcliavioi was far less annoying in school. 
Unfortunately, he became more cruel at home and attempted to choke 
hi& mother. She demanded his removal fiom the liome S. K , 'ivlio 
was ‘‘restless, violent and unstable at school” and also a truant, has 
manifested less truancy, tmpiovcd in his school work and ‘‘his ap¬ 
pearance is 100% bettci ” 

While these icsults seem falily cncouiaging, one lias to he cautious 
about putting a final stamp of approval upon them. It is quite likely 
that should the clinic mthdiaw its supcivision or interest in those 
cases, some of them would icvert to tlicir picvious unsatisf.ictoiy 
status On the othei hand, it is quite possible that a few of the cases 
wheie the results are so fai unsatisfactoiy will show some impiovc- 
ment as furthei intensive woik is done with them 

It IS inteiesting to speculate about wh.it caused the unproved be¬ 
havior in oui clientele While, of course, successful methods of 
tieatment with one case would not work with anotlici, it is never¬ 
theless woith while learning what, by and large, constitute the mam 
factois making foi successful therapy The analysis shown in Table 7 
IS an .attempt to estimate these factors 

Under “clinic’s efforts” weie listed cases which could not presum¬ 
ably have impioved without the clinic's inteivention Tins inter¬ 
vention took vaiious forms It might consist of work with the par¬ 
ents For exannplc, R. C was kicking up because of a feeling of 
insecurity which c<ame flora the tangled emotional mess of a father- 
stepmother inteirelationship The clinic’s work with the parents had 
a distinctly favoiable reaction upon the child The clinic's efforts 
might be part of a piocess of encouragement and stimulation for the 


TABLE 7 

Analysis op Factors Mamng for Successiui Therapy 


Clinic’s efforts 

IS 

cases 

Change of parental attitiideR 

12 

c.ises 

School coopeiation 

9 

cases 

Recreational resoiiiccs 

S 

cases 

Academic changes 

4 

cases 

Change of home 

3 

cases 

Insight acquired by clients 

3 

cases 

Work 

2 

cases 

Influence of comi 

1 

case 
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patient, as in the case of the cxtiemely depressed girl, where encourage¬ 
ment by and opportunity for social contacts with clinic workers un¬ 
doubtedly helped to bung the patient out of the hole Sometimes the 
clinic's efforts consisted in interpreting the patient to the parents, as 
happened with E B , whose paients were trying to mold hei into a 
rigid routine Occasionally the clinic, thiough the psychiatiist, pro¬ 
vided the successful touch This happened with A B , a latent homo¬ 
sexual, who was relieved of his conflicts paitly by the psycliutiist. 
W. N , who felt superior to life, was helped to obtain a new standaid 
of values by means of insight the psychiatrist helped to give him 
There is the interesting case of J D , who was heading foi the stage 
but iiding lOugh shod over the woild in the meantime Because of 
his siipeicilious attitude, lie turned out to be one of the most difRcuIt 
personalities with whom the present examiner evei had to deal The 
examiner tiled “shock therapy” upon this boy. He told the boy as 
frankly as he knew how a few disagreeable tiuths about himself 
Tlic boy flaied up, stampeded out of the office, bawled out the teachei 
for sending him to the psychiatrist—and improved in his work and 
attitude! Undoubtedly, a change of attitude on the part of parents 
helped along this adjustment; but through the psychiatiist’s attitude 
the boy was made to face himself veiy clearly for the fiist time He 
evidently did not like what he saw in the minoi that was held up to 
him, and set about to change the picture E. B , a psychopathic pci- 
sonahty, was undoubtedly helped by t)ie clinic in many ways Fi¬ 
nancial help fiom the clinic kept her in college, and the woiker’s close 
sympathetic supervision gave this giil piactically her only friend. 

Twelve cases were impioved because of a “change of attitude on 
the part of the parents ” This tj'pe of therapy, fundamental m child 
guidance work, is one of the most difficult to administci, inasmuch as 
the causes for the oiiginal parental attitudes arc so deep-seated It is 
easy to understand how parents who have been handling their chil¬ 
dren m a certain way for 15 yeais are not, as a rule, likely to change 
their tactics very leadily as a result of outside intervention; such 
parental methods are usually too well built upon a very close emo¬ 
tional need It is rather outstanding, that 12 parents did mend their 
ways to some extent—even if some of them regressed later The 
initial attempt to tieat them has been successful, and chances for even 
larger success subsequently are greatei because of these initial fortun¬ 
ate contacts. 

In the 9 cases which were helped by the school this assistance came 
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l.iigcly through the clinic's insight into the children’s difficulty. This 
insight enabled the woikcr to act iis liaison officer between the child 
and the teachers, and intcrpict the child's needs to the Litter sulccss- 
fiilly Witlioiit the cooperation of the school, however, ,incl a cliaiigc 
of attitude by its personnel, a happy prosecution of tlic case would 
not have been possible 

Four childien weic dUtinctly hcothttedby WAvitaved school catuxg 

Five children wcic found ficsh iccicational outlets; the stimula¬ 
tion they received fiom games carried over to thcii scliool work. One 
seldom, of couise, found these iccicational satisfactions .icting alone 
as tile basis for the cliildien’s impiovcmcnt in general; usually they 
went hand in hand with impiovcd methods of handling by paionts, 
and picstige at home for the child 

Three children leadjusted themselves away from liome, then prob¬ 
lems piactically clisappeaung in tlicii new environment. 

Two adolescents got along well at work, at school they had cau'icd 
mucli tioublc 

When the cliicf causes of bringing about a better .idjustincnt of 
children, namely, clinic’s eftorts, work with paients, and school’s 
cooperation, arc analyzed a little more caicfully, it will appear that 
the basis of this improvement m children’s behavior is the eftcct of 
othci peisonalitics upon the childicn, whether it be that of the teacher, 
psvchiatnst, clinic woikci, oi, more impoitaiit, parent I'his finding 
fits in with that auived at as to chief causes for cliilclren’s difficulties, 
namely, tlie influence of the home, where again the personality of 
patents is the primaiy toxin. 

Equally mipoitant as a study of causes for success in the matter of 
therapy is a study of causes for lack of success. An effort was there¬ 
fore made to estimate the reasons why the cUmc failed partially or 

TADLB 8 

Reasons tor Faiturp or P.\rtiai Faiiurp 


Inability to leach parents + ca 

Seventy of tKe disorder 3 cases 

Poor contact with patient 2 cases 

“Too many cooks” 2 cases 

Personality of personnel 1 

Low-giade family f 

Inadequate study 1 

Treatment not intensive enough 1 case 

Unemployment f 
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completely to readjust its clients The results of this study arc out¬ 
lined in the list of reasons lor unsuccessful thciapeutic efforts shown 
in Table 8. 

Ill the same way that personalitY is a cause of success in treatment, 

It would appeal that peisonality is equally n cause of failure Out 
of the above 14 cases where success was pooi, 9 of them appeared to 
have suffeied fiom a peisonality in contact with the case, eithci in 
the home, or the clinic, or the school The peisonality difficulties of 
those of us woiking with these cases which intcifeie with therapy arc 
much the same type of pioblcm as unsuccessful paicnts show Oui 
own difficulties consist of lesistances and bloclcings and emotional 
identifications which pievent us from retaining our objectivity and 
doing what is best for the patient, irrespective of oui own feelings. 
Fiona these findings as to the cause of unsuccessful theiapy, it would 
appeal that when very scvcic, practically hopeless cases aic eliminated 
from the clinic's intake by a moic caieful admitting arrangement, a 
well-adjusted start woiIcing with patients who arc at least capable of 
leadjustmeiit should produce most excellent therapeutic results. 

The case requiiing more intensive ticatment before better results 
could be obtained was that of a higlily emotional gnl requiring a 
frank psychoanalysis to break up hci emotional immaturities She 
improved while she thouglit she had ihc attention of the psychiatiist, 
but biolce down wlicn the stress of leality became too severe at school 
Failuie m one case was due to the fact that not enough was known 
about the situation before tieatmcnt was staited. The girl herself was 
contributing a good deal to hci pioblcms wlicieas the dime tended 
at the outset to place too much emphasis upon the home 

One case of a veiy low-giadc family was just impossible at the 
outset fiom evciy point of view and little could be expected fiom it. 

In two of tlie three cases where “seventy of the disordci” was 
responsible for failuie, peimanent brain damage had taken place. No 
amount of cliild guidance work can icplace damaged biain cells. The 
thud instance in this group was suffciing from dementia praecox. 

One case was not improving because of tlie clinic’s inability to find 
a job for a discouiaged, low-giade giil 

“Too many cooks.” It is woithy of mention that a clinic outside 
the school system collaboiating on mental hygiene woik with so many 
school officeis, many of them in positions of authoiity, felt that iii 
only one oi two cases did this liaison ariangcment definitely intcifcre 
with the client’s welfare It is quite posi-iblc, though, that if the 
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dime liaJ been able to control the total situation, many otlicr cases 
would have manifested even gieater impiovement Tlicie is little 
doubt that, by and large, study of a case aiid therapy—it is frequently 
impossible to draw the delimiting line between these two—should he 
concentrated in the fewest possible hands. 

As anolhei independent eftoit to evaluate a mental hygiene ap- 
pioach in tlic study and treatment of children's scholastic problems, 
the schools which had refeiicd the above-mentioned cases were sur¬ 
veyed by means of a questionnaire and a peisonal interview bv the 
clinic’s worlceis Representatives of tlicsc schools—principals, voca¬ 
tional counselors, student advisers, psychologists—^^clc firt-t asbctl. 
what help did thev expect to receive flora a tliild guidance dime. 
Answcis to this question showed inaikcd agicement It was the func¬ 
tion of the clinic to make “a thoiough investigation of the child's 
problems ” Schools expected “definite constructive suggestions jis to 
tieatmenc of the piobicm.” Fiom tlic clinic’s study, schools wanted 
to obtain insight into and undeistanding of the cliilcl’s bchavioi. One 
or two schools thouglit that a good physical examination uns an 
essential pait of the clinic’s activities (A phys>icnl csamin,ition was 
done on almost all the above-mentioned cases ) 

The schools asked what they felt a child guidance clinic liad 
actually given them lephcd that they thought they could accept tlic 
results of examinations with confidence. These satisf.ictoiv examina¬ 
tions—psychological, physical, pivchiainc, together with social historv 
—had given them insight into the child’s difficulties On the basis 
of this insight and the specific thcinpeiitic suggestions, liiov had been 
helped in adjusting the difficulties for which the cliildirii had been 
referred. One piomment school principal expressed her reactions as 
follows “When we get to a blank wall, a child guidance clinic is 
wheie we tuin to Wc don’t get so discouraged any more, knowing 
tlieic is help and undeistanding to be liad," 

All the schools agreed with more or less cmplmsis that the behavior 
of tlie children had impioved as a icsult of the clinic’s coopcirition 
It was iiitciesting to leain that this impiovement had been hiouglit 
about from the school’s point of view in four waj's 

a The school had Tccetvcd broader undctstanilmg of the child’s 
difficulties. 

b. The examinations and the woikei’s contact with the scliool in 
inteipieting these examinations had biought the teachcis togethci 
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and had helped them to coopciate in ovcicoming the child’s diffi¬ 
culties 

c Many schools thought that the physical care which the clinic 
liad given thiough its workeis was helpful m adjusting the child 

(L Scliool piincipals seemed to feel that thiough the woilcer the 
paients’ coopeiation in working out the clinic's therapeutic sugges¬ 
tions had been obtained. 

Almost all schools agieecl that they had found no difficulty in 
caiiying out the clinic’s suggestions Only occasionally did the school 
machmeiy interfere with the clinic’s therapeutic piogiam. Evidently, 
the piincipals had the povvei, as one tcachei expressed it, "to cut 
red tape in the school and see that plans are cained out" Most 
schools "welcomed any suggestions and weie glad to carry them out. 
The faculty as a whole was cooperative and helpful." 

Asked how the clinic might have been moie valuable m handling 
the schools’ cases, piincipals answeied m chorus "Give us moie of 
you " The schools seemed especially anxious to have assigned to them 
"a capable woilccr to give more time to this school's work ” 

The clinic was anxious to leain, too, whethei it had been successful 
in educating the teachers to become psvchiatncallv minded so that 
there "would be a favorable carry-over to otlici cases not studied by 
the clinic." Fiom the answeis obtained to this question it seemed 
that, by and laige, the schools obtained a much better insight into a 
mental hygiene approach Some schools "used the clinic's repoits a'l 
guides to solve othei pioblems " "The teachers’ enthusiasm has been 
stiued up and by and laigc they .iic anxious to learn moie about child 
guidance investigations." 

The clinic was also inteiested in the following administrative 

problems. 

Did the schools think that the clinic’s woik would be more eftective 
if the clinic visited the school, instead of having the childien come to 
the clinic’s offices? Opinion was divided on tins point, Feeling was 
a little stronger, howevei, in favor of the view that a child guidance 
clinic would do better -work if opeiating in the school building 
Schools felt that this anangement would ovcicomc paicnts’ piciudicc 
against social agencies For the most pait, the principals felt that it 
was easier for schools rather than clinics to get the cooperation of the 
parents Parents were flattered by the school’s attention. Unfortunate¬ 
ly, most of the schools felt they had not the space in which to house 
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a clinic One school psycliologist, howevei, believed that in going to 
an outside clinic, the child would be more likely to feel that he himself 
was the one who was going to profit fiom the study, whereas an intra¬ 
mural study would emphasize in the child’s mind the benefits likely to 
accuie to the school. All schools agreed that in studying the home 
conditions behind children’s problems the emphasis should be Uul 
upon the tiaimng and tact of the person carivmg out the home 
investigation, rather than upon the affiliations of the woiker The 
schools agreed, of couise, that it was necessary to use social agencies at 
the present time because no member of then own personnel had time 
or training for careful detailed social seivice work. 

Most of the schools were interested in having Icctuic couiscs foi 
their staff, especially wheic such couiscs would bring academic credit 
to the teachcis Some of the piincipals seemed to feel that the tCiichers 
were rathei swamped with lectuies now and might not have sufficient 
time to attend mental hygiene courses Those teachers ivho were 
alieady partly trained in a mental hygiene appioach felt tliev could 
get the most benefit from small group conferences under competent 
leadership rathei than by attending popular and ovcrciowded lecture 
courses 

Piom a yeai’s intensive study of 36 cases of scliolastic maladapta- 
tions lefeiied to a child guidance clinic, and from reports received 
fiom the schools making use of the clinic, the following conclusions 
can be diawn 

The chief reason discoveied foi the schools’ desire for a clinical 
investigation of a pioblcm case was the fact that the pupil was inter¬ 
fering in one way or another with school routine, Clinical study 
showed that personality disturbances among the children, family 
difficulties, and physical influences were easily the m.ijoi causes of 
the childicn’s apparent scholastic difficulties. In this connection it is 
interesting to observe how home influences can play a large part in 
pioducing scholastic pioblems. 

In attempting to overcome the child’s maladjustment a large num¬ 
ber of recommendations vwre made with regard to change in academic 
progiams. Many prescriptions were handed out calling for recrea¬ 
tional and social changes Psychiatric and social service work with 
patient, parents, and teachere took care of even a gicater number of 
prescriptions By and large, the schools were very cooperative in 
putting through the academic changes recommended 

In the matter of results obtained from the clinic's work it was 
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possible to estimate that cases studied and tieated had shown 50% 
imptovement m behavior. It was also estimated that the causes for 
successful tieatmcnt weie laigely the clinic’s effoits m producing a 
change of parental attitudes, and woilc witli the schools in carrying 
out the recommendations of the examiners The chief causes for lack 
of success were tlie severity of the disoi der, or inability to i each parent 
or patient 

The schools, when questioned, seemed to feel that they had received 
a good deal of help from a child guidance clinic They felt satisfied 
that the clinic’s investigations were thoiough, and gave teachers 
insight not only into their own pupils’ difficulties, but insight into 
the motivation of disturbed behavior more generally Principals 
expicssed themselves veiy emphatically as to the need foi an extension 
in the schools of child guidance work. School authorities also stated 
that they arc inteiested in discussions and confeicnces on children’s 
behavior problems in geneval 

Cohmibia U7i}verstty 
New York City 


UNE ISTUDE CLINIQUE DE L’APPIJCATION DE L’HYGIfeNE 
MENTALE AU TRAITEMENT DES PROBLfeMES 
SCOLAIRES DES ENFANTS 
(R6sum6) 

Lea 6colea publiques s’lnt^rcssent surtout ^ fnire suivre line loutine aux 
enfants. Quand iin enfant r^siste aux meilleura edorts dii personnel de 
I’^cale, on demande ^ une clinique psychiatnque pour les enfants d’aider 
dans ce processus d’adaptatlon, Aprea avoir revu I'etiide pendant une 
ann^e et le traitemcnt dca enfants & cl6sndaptntions scolaires, unc clinique 
psychiatrique a appris qiie les difRcult^s dc personnalit^ et les incapacit^s 
physiques chez les enfants, ct les d£sadaptations ^motives chez les parents 
ont 6t6 les pnncipales causes de I’lnaucces i I’^cole 
Les prlncipales m^thodes employees pour surmonter les difHcult68 qui 
empechent \e diveloppemcnt ties enfants h I’ecole ont compns des pro¬ 
grammes de r4cr6ation, des changements de milieu et du travail psychia- 
tnque avec les enfants, les parents et lea maitresses d’4colc On a troiiv4 
que lea meilleurs reaultats ont 4t4 obtenus par I’lnfluence de quclque per- 
sonnalitd, celle du psychintnste ou celle du travaillcur social sur I’enfant, 
le parent ou la maitresac. La personnalit4 scmble avoir une plus grande 
influence formative aur les enfants que I’organisation scolaire ou n'impoite 
quel autre agent impersonnel, par ex, In r4cr4ntinn 
En somme on a pens4 que la clinique a rdussi de cinqiiantc & sojxante 
pour cent dans scs efforts de faire adapter les enfants trait4a ^ l'4cole 
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Lfjs prlncipalcs causes dii manque dc sucres ont dtfi le gravity du probl^nie 
tie I’enfant et la difficult^ (I'lnflucnccr Ics parents par son npprochc psy- 
cliiatnque 

Lt/Y 


EINE KLINISCHE UNTERSUCIIUNG DER ANWENDUNG DER 
GEISTIGEN HYGIENE AUF DIE SCHULSCHWIERIGKEITEN 
VON KINDERN 
(Referat) 

Die offcntlichen Schiilco intercasicren sicli besondcr'i fnr die Emfnguag 
der Kinder in cme Roiilme Widerstiebt cm Kind den hesten Hcbtrebiingcn 
des Schulpersonala, so wird einc Kindeifuhiiingskhnik (cliild guidance 
dime) 2 ur Hilfc bei dicsem Biidiingsvorgnng herniigczogen lime gcwisse 
Klinik diesei Art hat aua nochmaliget Dwrdvsichtigung ciner jnhrlangan 
Uncerauchiing und Beliandhing von Kmdcrti, die licit der Scluilc scliicclit 
anpflsstcn, erfahren dass Karaktcisdmicngkcitcn (pcrsonility difliciilties} 
und physiBclie Unfnhigkcitcn (disabilities) bci den Kmdcrti und ndcktivc 
Stoiungen (emotional maladjiistmcnta) bet den Eltttn die Ilaupiuisachcn 
ungenugenden Schulfortachrittcs daistdltcni 
Die Haiiptvcrfahren, die zur Obenvindiing der die Ausbildiing der Kin¬ 
der stqrenden Hemraungen (handicaps) venvendet wurden, bezogeii sich 
auf ErholiingsptogTamrac (rccieatioTial programs) Andening der Umge- 
bung, and psychiatrischc Arbeit mit Kmdern, Eltcrn, und Lclirero Man 
fand, dass die besten Reaultate diirch die Einwirkiing des Karnkters (per¬ 
sonality) des Psychiaters oder des Soyialarbeilcrs (social worker) auf 
Kind, Eltern, oder Lebrer eriielt wurden Der Karakler schcinl aiif dm 
Kinder emeu staikcien Bildungsemfluss auszuubon, aU die Schulcmrichtung 
oder irgend eine andcie unpersonlichc Einwirkung wie zum Beiapicl die 
der Erholung 

Im grosser! Ganzen fublte man, dass die Klinik, in ilircn Bestrebungen, 
eine gute Schulanpassimg (successful school adjustment) bet den von ihr 
behandelteti Kinder zu ecziclca, cinen Grad von 50 bis 60% tn Bezog auf 
Erfolg erreichte Die Hauptiirsachen des Mislingens der Klimkarbcit lagen 
in der Bcdenklichkcit der durcli das Kind gestellten Aufgabe und in der 
Schwierigkcit der Erreichung der Eltern mit der psycliintnsclien Annil- 
herungsweise. 

Levy 
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SOME NEW BASES FOR INTERPRETATION OF THE IQ—ERRATUM 
Bhth Weijman 

Figure 1 of the article entitled “Some New Base*! for Interpretation of the 
IQ” as It appears on page 117 (No 1) of this volume is iip-slde-down Thu 
itccompanying; Egiire shows the figure in its correct position 
IQ 



(years) ages 


FIGURE 1 

Mean IQ on Repbatsd Tests 
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Age (years) 

2 3 

4 

5 

6 

7 

8 

9 

10 

U 

12 

IJ 

14 

All 

1st test 

93 173 

ISO 

176 

Iff) 

OS 

78 

69 

77 

67 

71 

SO 

61 

1333 


112 

181 

162 

M7 

W 

71 

53 

54 

60 

40 

30 

20 


4th 7tli test 


39 

98 

79 

35 

43 

52 

S3 

42 

55 

46 

32 
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THE NON-RANDOM CHARACTER OF INITLAL MAZE liEIIAVlOR— 

ERRATUM 

WiWNE Dennis and R H Hrnhemav 

Lines 10 find 11 on page 400 of this journal. Volume 40, No 2, June, 1932, 
were printed in a transposed position, their proper position being between 
lines Id and 17 of that pngc The section should read as follow* 

The record of tins first gioiip as a whole was only slightly less remark¬ 
able than that of the two lals jiist discussed Two rats made only one 
error each, two more made only two each, a total of 11 rats each made 
no moie than 4 entrances into cula-dc-snc The gieatcst number of total 
entrances into blind alleys was 10, while the average number was 4S In 
other words, not a single rat entered all ciils-de-sac on the first run, and tlu 
avciagc rat entered only oiie-thttd of them 
However, tve are chiefly inteiestcd not in the total errors but in the 
direction taken by the rat tn leaving each unit of the ma^c for the first liftie 


LEARNING OP A PETZ’S CONURE 
R H Masurb 

Much has been said about the intelligence of parrots, many authors have 
even suggested that because of their supcnor intelligence the parrots, family 
Piittacidae, should be placed at the top of the class Aves. Although some 
woik has been done on avtan leaining, practically nothing has been done 
that shows anything definite about the intelligence of any sort of parrot. 
I am presenting this work here, which was done under Di. W C Alice, 
as a small contribution to this unexplored field and as a stiinulus for further 
exploration 

The experimental work was done on a Petz’s coniire {Eupsillactila ea- 
jiictilaiis, Linn ), a representative of the genus Eupsittnciila, which is one of 
the largest geiteia of the swb-family Paittaciuac, the typical parrots The 
coniiics arc native to Ccntial Ameiica, from Mexico to Costa Rica, where 
they abound in large flocks This particular bird was exceedingly tame 1 
had kept it at home for several months previous to these tests, and tliinng 
that time he became so tame that he followed me around tmicli like a dog 
will follow Us master 1 am inclined to believe that the bird was a male, 
although I cannot be suic as it is quite difficult to determine sex of parrols 
by external chaiacteristics 

Procedure 

The first experiment was conducted in a two-choice box (Figure 1), with 
light and daikness ns the two stimuli The bird was to choose the dark- 
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Two-Choice Box 

1, 2, 3, 4, and 5—movable dooia manipulated from the front of the box 
A and B—boxes containing IS-watt Mazda lamps shielded by ground-glass 
circles 2J4 inches in diameter. 

C —the vestibule 

The box was shielded at the front so that the investigator could not be 
seen by the bird. The bird was placed in the vestibule and door 1 was 
opened allowing the bird to pass into the area of choice The dooi at the 
end of the correct alley was opened and the door at the end of the incor¬ 
rect alley was closed. After the bird passed dooi 2 or 3, as the case might 
be (the stimuli were alternated from left to right), the corresponding door, 
4- or 5, was opened and the bird allowed to pass into the vestibule, Each 
door was closed as the bird passed it 
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Four-Choice Bot 

A, D, C, and D —alleys equipped with movable doorg and manipiilatccl from 
a large panel in front of the box that shieided the observer from the 
bird 

M and E —movable doors 

0 —bo'cea containing 15'V?att Mazda lamps shielded by ground glass 
I —the vestibule. 

The bird was placed in the vestibule and allowed to pass into the orea 
of choice, tf the incorrect choice was made, door E was closed and the bird 
wns obliged to retiace bia course and make another choice 'When the cor¬ 
rect choice was made doors E and jV were opened allowing the bird to 
pass into the vestibule, after which Af was dosed 
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ened alley, as 10 pieliminniy trials showed that the bird was photopositive 
Twenty ttials wcie given daily, 10 in the nftcinoon and 10 in the moining 
Two successive days without enoi was consideied as the criterion for mas- 
teiy of the pioblcm As a reward for choosing the correct alley and re- 
ttuning to the vestibule, (tie bird was icleascd fiom the box, allowed to 
crawl upon the experimenter’s hand, and given a few bites of banana, The 
bird was advciscly stimulated by the dim light and close walls of the box 
and made efforts to escape fiom thia situation, thcrefoic, iclease from the 
box was a rcvvaid, and the banana, which the bird was willing to cat at 
any time, was an added icward. 

The second expenment, conducted in a foui-choice box (Figure 2), was 
run to condition the bud to choose the dark alley, which was constantly 
shifted. At first the bird was allowed to return to the vestibule (all doors 
being kept open) even if he did not make the correct choice If he made 
the coirect choice he was released and given some banana, but if he made 
an incorrect choice he was given no banana and was confined in the vesti¬ 
bule foi seveial momenls and then made to lun again This did not prove 
satisfactory ns the bird continually chose door A even though he was not 
rewaidcd To prevent this a door was inserted at E, which was closed if 
the wiong choice was made, compelling the bird to ictrace his steps and 
make the correct choice before he was allowed to enter the vestibule and 
be lewaided This also piovcd faulty, na the bird had acquired a posi¬ 
tion habit and continually chose dooi A fiist and then made the coirect 
choice Door A was tlien shut, making a three-alley clioice box When 
this was masteied dooi A was opened Twenty trials were given daily, 
and two successive days of trials without eiroi was the ciitciion for mas¬ 
tery, as in the fiist experiment 

The third experiment was in the two-choice box (Figuie 1), using the 
same method ns in the fiist cxpeiiracnt, but substituting red and gieen light 
for light and daikncss ns the two stimuli Ordinary coloied glass plates, 
which were known to tinnsmit mixed wave lengths of light and to differ m 
intensity of transmitted light, weie placed in front of the white lights 
As the pieliminaiy tests showed that the bird was moie positive to the 
red (8 out of 10 trials), the green light was used as the coriect choice 

Tests for letention of the two-choicc light-and-daik pioblems were made 
10 and 20 days after the pioblcm had been mastered Duiing this time 
the bird was learning the four-choice light-aiid-daik problem Another re¬ 
tention test was made 27 days aftei the pioblem had been mastered, dur¬ 
ing the latter 7 days of which the bird was learning the two-clioice led- 
and-green problem 

When the bird was not in a choice box he was kept in a cage and al 
lowed as much sunflower and hemp seed ns he wished to eat 
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Day 

1 Morning 


Hhsults 

TABLE 1 

_ Rrsu.Ta or T'vo -Cho.c, p.ool«. 


Time (min-see) 


2iip 3L 
3up 6L 
4L 

Itir 12L 


Afternoon 


2 Morning 


2Lliii)4di i 

IL Inp 4dr 2 
3dr 1 
lL2(lr 2 
Idr I 
IL 

2L l(ir 2 
IL liip 
IL lup 


Afternoon 


3 Moining 


1 

2 

3 


lL2(lr 3 



Afternoon 


4- Morning 
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TABLE 1 (continued) 

Trials Time (min.-sec ) 


Afternoon 


5 Moining 
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TABLE 1 {conittiitgd) 


Day 

Tiials 

Tune (min-sec) 

Errors 


Afternoon 

1 

0-8 




2 

0.7 




3 

0-6 




4 

0-6 




5 

0-6 




6 

0-7 




7 

0-6 




8 

0-6 




9 

0-7 




10 

0-6 




Designations of errors are as follows* 

L —choice of the lighted alley 

Dr .—attempt to retrace path to closed door, indicated by the number fol¬ 
lowing "dr,” 

Up —attempt to climb the partition 'between the two alleys 
The number in front of the letter indicates the number of limes the error 
was repeated 


These results show 100 trials for mastery of the problem, with an over¬ 
age time of 26 5+ seconds per trial and an average error of 46 per trial, 
The running-time was reduced from the first day’s average of 1 minulc 
and 22 aeconda to the last day’s overage of 6 6 seconds The average daily 
error wns similarly reduced from 2S per trial to 0 

All of the retention tests showed no error, the first (10 days) on aver¬ 
age time per trial of 8 4 seconds, the second (20 days), 104 seconds, and 
the third (27 days), 8+ seconds 


TABLE 2 


Results or the 

Four-Choice Light ANn-pARh, Prodlem 


Day Trials 

Time 
(nun -sec ) 

Doors 

chosen 

Dark 

door 

1 Moining 1- 

Doer A open 
1-22 

A-C-A9-B 

D 

2 

3-56 

A4-D 

D 

3 

0-8 

A 

A 

4 

2-5+ 

A2-D2-C 

C 

5 

1-8 

A2-B 

B 

6 

0-29 

A2-B 

B 

7 

0-27 

A-D 

D 

8 

0-7 

A 


9 

0-5S 

A-D-C 

C 

10 

1-21 

A-D2-B 

B 
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Day Trials 

Afternoon 1 
2 

3 

4 

5 

6 

7 

8 
9 

10 


2 Moining 1 

2 

3 

4 

5 

6 

7 

8 

9 
10 

Afternoon 1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

3 Morning 1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

1 
2 

3 

4 

5 


TABLE 2 {continued) 

Time 

(mm -sec ) 

0-37 

0-37 

0-7 

0-4+ 

1-20 

0-49 

0-46 

0-10 

0-32 

0-35 

Door closed 
0-19 
0-30 
0-23 
0-9 
0-29 
0-25 
0-9 
0-48 
0-28 
0-17 

0-14 

0-10 

0-21 

0-14 

0-15 

0-13 

0-10 

0-41 

1-3 

0-14 

0-17 
0-12 
0-23 
0-1S 
0-18 
0-11 
0-17 
0-19 
I-IO 
0-9 

0-24 

0-10 

0-13 

0-10 

0-12 


Doors Dark 

chosen door 

A-C3-B 
A-B2-D 
A 

A-D-C 
A-D2-B 
A-B 
A-D 
A 

A-C 
A-B 


to A-D 
to A-B 
to A-C 
B 

B-D 

C 

B 

B-D 

C 

D 

D 

B 

C 

B 

n 

c 

B 

B-D 

D2-C 

B 

D 

B 

C 

B 

D 

C 

B 

D 

B-C 

B 

B-D 

H 

C 

B 

D 


Afternoon 


5 qQ<opap 5 Q<;uf=i C!P 3 oaOL)aCioC q aq o pq O o D u ca Q m o ca Q u P3 o u a DauoQ 
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Dark 

door 

C 

B 

D 

C 

B 

D 

B 

C 

B 

D 

C 

B 

n 

c 

B 

D 

B 

C 

B 

)■) 

C 

B 

D 

C 

B 

D 

D 

C 

B 

D 

C 

n 

D 

c 

B 

1) 

B 

C 

B 

D 

C 

B 

B 

C 

B 


Afternoon 
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TABLE 2 {continued) 


Day 

Trials 

Time 
(miD -sec ) 

Doors 

chosen 

Dark 

door 

6 Morning 

1 

0-22 

D 

D 

2 

0-12 

B 

B 


3 

0-14 

C 

C 


4 

0-12 

B 

B 


S 

0-13 

D 

D 


6 

0-16 

C 

C 


7 

0-10 

B 

B 


8 

0-21 

D 

D 


9 

0-11 

C 

C 


10 

0-9 

B 

B 

Afternoon 

1 

0-16 

D 

D 


2 

0-11 

B 

B 


3 

0-12 

C 

C 


4 

0-10 

B 

B 


5 

0-15 

D 

D 


G 

0-11 

C 

C 


7 

0-11 

B 

B 


8 

0-12 

D 

D 


9 

0-11 

C 

C 


10 

0-11 

B 

B 

7 Morning 

1 

0-18 

D 

D 

2 

0-12 

B 

B 


3 

0-13 

C 

C 


4 

0-15 

B 

B 


S 

0-14 

I) 

D 


6 

0-12 

C 

C 


7 

O-Il 

B 

B 


8 

0-2 S 

D 

D 


9 

0-10 

C 

C 


10 

0-12 

B 

B 

Afternoon 

1 

0-10 

D 

D 


2 

0-13 

B 

B 


3 

0-13 

C 

C 


4 

0-10 

B 

B 


5 

0-12 

D 

D 


6 

0-11 

C 

C 


7 

0-13 

B 

B 


8 

0-10 

D 

D 


9 

0-13 

C 

C 


10 

0-12 

B 

B 



All doors open 



i Morning 

1 

0-10 

D 

D 


2 

0-12 

B 

B 


3 

0-10 

A 

A 


4 

0-12 

C 

C 
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Afternoon 1 
2 
Z 
+ 

5 

6 
7 
3 
9 

10 


0-9 D 

0-9 B 

0-9 A 

0-12 C 

0-13 D 

0-8 B 

0-9 A 

0-10 C 

0-10 D 

0-9 n 


D 

B 

A 

C 

D 

A 

C 

B 

D 


9 Moining 1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


0-29 D 

0-17 B 

0-10 A 

043 C 

0-12 D 

O-IO JJ 

0-U A 

O-IS C 

0-10 D 

0-12 31 


17 

B 

A 

C 

D 

n 

A 

C 

D 

B 


Afternoon 1 
2 

3 

4 

5 

6 

7 

8 
9 

10 


0-11 D 

0-12 B 

0.9 A 

0-14 C 

0-14 D 

0-12 B 

0-9 A 

0-13 C 

0-10 D 

0-9 B 


D 

n 

A 

r 

D 

B 

A 

C 

D 

B 


1 

0-47 

IJ 

2 

0-10 

B 

3 

0-10 

A 

4 

0-19 

C 

S 

0-12 

D 

6 

0-21 

H 

7 

0-8 

A 

8 

0-17 

C 

9 

0-15 

D 

10 

0-10 

B 


D 

B 

A 

C 

D 

B 

A 

C 

D 

B 


10 Morning 
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TABLE 2 {conlintied) 


Day Trials 

Time 
(min,-sec 

) 

Doors 

chosen 

Dark 

dooi 

Afternoon 1 

0-15 


D 

D 

2 

0-19 


B 

B 

3 

0-10 


A 

A 

+ 

0-16 


C 

C 

5 

O-ll 


D 

D 

6 

0-10 



B 

7 

0-12 


A 

A 

8 

0-11 


C 

C 

9 

0-11 


D 

D 

10 

0-12 




A number after a letter 

in the column Doo$s 

chosen indicates 

the nuin- 

ber of times the bird chose 

that dooi 

To A in 

the same column 

indicates 

an attempt to enter that alley even though it 

was blocked by the closed 


door 


These results show 200 ttinlii foi mastciy of the problem, with an aver¬ 
age time of 20 25 seconds per trial and an average error of ,386 per trial 
The time was reduced from the hist day’s average of 50 75 seconds to the 
last day’s average of 12 0? seconds The average daily error was slmilarlv 
reduced from 2 per trial to 0 

The retention test, made after six days, showed no errors and an aver¬ 
age time per trial of 1133 seconds 


TABLE 3 

Results of the Tvvo-Choice Coior PaonrEM 


Day 

Trials 

Time 

Errors 

1 Morning 

1 

0-32 

2R 


2 

0-27 

2R 


3 

0-55 

3R 


4 

0-26 

IR 


S 

0-26 

IR 


6 

0-20 

IR 


7 

0-9 



8 

0-10 



9 

0-8 



10 

0-10 


Afternoon 

1 

0-8 



2 

0-8 



3 

0-9 



4 

0-8 



5 

0-9 



6 

0-30 

2R 
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TABLE 3 (caHdrtafff) 


Day 

Ttiala 

Tunc 

Errors 


7 

0-9 



8 

0-8 



9 

0-18 

IR 


10 

0-19 

IR 

2 Morning 

1 

0-8 



2 

0-9 



3 

0-10 



4 

0-9 



5 

0-13 



6 

0-9 



7 

0-8 



8 

0-9 



9 

0-9 



10 

0-8 


Afternoon 

1 

0-8 



2 

0-12 



3 

0-9 



4 

0-13 



5 

0-9 



6 

0.12 



7 

0-13 



8 

0-13 



9 

0-14 



10 

0-10 


3 Morning 

1 

0-7 



2 

0-10 



3 

0-10 



4 

0-9 



5 

0-10 



6 

0 9 



7 

0-iO 



8 

0-9 



9 

0-10 



10 

0-9 


Afternoon 

1 

0-9 



2 

0-8 



3 

0-9 



4 

0-9 



5 

0-8 



6 

O-IO 



7 

0-10 



8 

0-n 



9 

0-8 



10 

0-10 



The R in the error column indicates choice of the ■wrong light (red), and 


the number in front, the frequency of the error 
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These lesulta show 30 tuals for mastery of the problem, with an average 
time of 12 31 seconds per tiial and an average error of 23 per trial. The 
average daily lime was reduced from the fiist day’s avciage of 17 4S sec¬ 
onds to the last day’s avciage of 9 25, with a corresponding reduction in 
error of 7 per trial to 0 

Discussion 

I think that part of the success in training this bird can be attributed to 
two factors first, the biid showed no fear of the expeiimenter and was 
easily transferred by hand fiom cage to bov, and, second, the bird was not 
starved or punished, as in the case of most such mastery tests, but was re¬ 
warded for collect choice As the bird was never deprived of food, hun 
ger could not have inhibited the learning 
The lesults of the two-choice light-and-daik problem show rather typi 
cal learning The eirora and the time decrease at about the same rate 
The learning in the foui-chotcc box shows how easily a position habit 
can be foimed and how difficult such a habit is to coircct After this 
pQ«iiUon habit had been coitcctcd, the learning ptogresstd rather smoothly 
Undoubtedly, some of the speed in learning the color problem in the 
two-choice box was due to the fact that the biid was alrcadv quite familiar 
with the box and had only to learn to rccognwc the conect stimulus Only 
cnors of choice weic made here, while in the first problem in tins box 
scveinl other crrois were made, and the fiist day’s nveiagc luninng- 
tlinc hcic IS slightly more than that of the last day’s ninning-timc in this 
box for the fiist piobicm. The fact that the bird was rnoic positive to the 
rod than to the green light m the preliminary tests may be due to a cairy- 
over from the first two problems whcie the dark alley was the correct one, 
os the red is the leas intense of the two colois 

U7ii<vprstly of Chtengo 
Chicago, Ilhriois 


GIFTED CHILDREN AS IIIGH-SCHOOL LEADERS 
Frank II Pinch and Herdert A Carroll 

That intellectually gifted children lead scholastically has long been ad¬ 
mitted, that they lead socially has long been denied The prevalent belief 
IS that the average student, admired by his fellows because of his lack of 
interest in things of the mind, holds most of the elective offices in school, in 
college—and in life 

The piesent wiiters, desiring to make a preliminary attack on the prob- 
Igfii—admittedly a difficult one to solve—collected data beaiing on the ques¬ 
tion from the lecoids of the Univeisity High School at the Univeisity of 
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Minnesota The source of the data h an important fact to keep in mind 
University-high-school students aie almost invariably superior children, nnd 
those at Minnesota are no exceptions. The mean intelligence quotient of 
the 211 pupils eniolled iti the senior high school for the year 193&-1931 was 
118 1 with a standard deviation of 12 2 and a range of 83-149 

Method of SELEcrtoN 

The records of all pupils who were members of the senior classes from 
1927 to 1932 were examined All such students who were found to have 
an IQ of 130 oi above weic placed in a group thereafier called "gifted,” 
following Teimnn’s tcrminolog)’, those with IQ’s ranging from 115 to 120 
weie placed m n gioup thereafter caltcd supeiioi (though they were nc- 
tually average for their school) ; those with IQ'a from 95 to lOS were 
placed in a gioup thereaftei called average 

Records from five gioup tests were a\ailable as a measure of intelligence 
Tests employed were Army Alpha 8, Pressey Senior Classification, Ilag- 
geity Delta 2, Teiman Group Test, Foim A, and Miller’s Mental Ability 
Test, Foim A Intelligence quotients were computed fiom the scoie of each 
test and equated by the method devised by Miller (1, p 360), so that the dis¬ 
tribution of recorded intelligence quotients is similar to that which would 
have been obtained by use of the Stanford-Binct Of the five intelligence 
quotients of each individual, the median quotient was taken as the best 
measure of Ins ability 

Pupils fiom these tliiee intellectual levels were then matched on the fac- 
lois of sex nnd mmiber of years at the Univeraity High School No student 
was selected who had been in attendance less than thice years, ns "being 
acquainted” is obviously an important factor in leadership Matched cases 
weie usually, but not always, in the same graduating class The members 
of each group aie distiibuted rather evenly throughout the six years Fur¬ 
thermore, the changes m the extia-curiiCLilat program during this lime have 
not been such as would give students at any given period an opportunity to 
receive a higher lating than at any other period 

It was possible to match 66 pupils, m each of three groups, on this basis 

Evaiuatino Leadership 

The measiue of leadership employed was the number of positions in 
extra-ciiniculai activities to which an individual had been elected by Ins 
fellows No effort has been made to weight various positions Instead, one 
point has been assigned for each veir in an elective position for winch 
theie IS no scholaiship requirement, and for which there is no fatiiUy in¬ 
fluence dnectly affecting the choice Offices and positions credited include 
the following 

Senate (student government body) membership 
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Class ofHcers 
Boys’ Club officers 
Girls’ Chib officers 

Managers and captains of major sports 
Editois and business managers of publications 

Records of positions indicating leadership were taken from the high school 
<7n/)(iai, published by members of the senior class In the fevs- instances 
where members of the senior class of 1932 were involved this information 
was obtained during the fall quaiter by asking all members of this class 
for n list of positions held. 


Analysis or Data 
TABLE 1 

Leadership Records of Gifted, Superior, and Averaoe High-School Pupils 



Gifted 

Supenor 

Average 

N 

66 

66 

66 

Years in 

High School 

3 80 

3 80 

3 80 

Intelligence. 

M 

a 

136 91 ± .455 

5 48 

117 83 ± 150 

1 81 

102 0± 243 

2 97 

Chronological age 
in months 

M 

ff 

157 95 ± 657 

7 92 

165 P6 ± 653 

7 87 

173 13 ± 668 

8 05 

Leadership 

points 

Total no 

Av no 

120 

1 82 

103 

1 56 

60 

0 91 


Examination of Table 1 reveals two interesting facts fiist, that the 
gifted excel both of the other gioups in the number of Icadeiship points 
earned, amassing exactly twice as manj as the aveiage students, second, 
that they did this even though they wcie eight months younger than the 
superior group and a little over fifteen months younger than the aveiage 
group Chronological age probably has considerable bearing upon high- 
school leadership, yet, in spite of this handicap, the gifted excelled 

When the three groups wcie divided on the basis of sex, the advantage 
still lay with the more mtellcctiial, although the diffeience between gifted 
and superior girls Is not so great as between gifted and superior boys 
Average girls (in this school “dull” girls) appear to have but little chance 
to hold school offices (see Table 2). 
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TABLE 2 

The Factor of Spx in Leadership 


Gifted Superior Aveiage 

Boys Girls Boys Girls Boys Girls 


N 

31 

35 

31 

35 

31 

35 

Years in 

High School 

3 80 

3 80 

3.80 

3.80 

3 80 

3 so 

Intelligence 

M 

c 

137.70 
± 636 
S2S 

136 20 
±625 

5 48 

117 50 
±250 

2 06 

118 07 
± 173 
1.52 

101 89 
± 348 

2 87 

102 1 
± 340 
2 98 

Leadership 
points (av ) 

2 06 

1 60 

1 64 

1 48 

1 19 

0 63 


No attempt was made to find the reliability of the dlffer'cnces between 
the seveial leadciship point averages. The distributions were so skewed 
that the probable eirors would have meant little The wiiters felt that' a 
moie satisfactory statistical evaluation could be made on a percentage basis 
(see Table J) 

Of the total luimliei of leadership points earned by the three groups be* 
mg studied, the gifted amassed the most Although the d'lffeiencc between 
the peiccntages of the gifted and superior is not completely relinblc—having 
a critical ratio of but a little over 2—it is indicatory of the probable tiend, 
At least, It tends to show that the gifted child is not the unpopular little 
unfortunate that he ts often pictuied' as being Even with an N as small 
as 66, the dilfeience between the supeiior and average, and between gifted 
and average is clear cut and reliable 

TABLE 3 

The Relationship dptween Abstract Ihtelugencb and Number of 
Leadership Points 

Gifted Superior Average 

^ 66 66 6G 

Percentage of total num¬ 
ber of leadership points 424i:1.98 364i: 1 93 21 2 ±164 

DirrERENCcs between Leadership Point Pcrcpntares 

Gifted—Superior = 6 0 ±276 
Superior—Average = 15 2 ± 2 53 
G ftpd—Av*‘ra®p — o 1 *> •»- 9 ^7 
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FIGURE 1 

Comparative Leadership Rtcords of Gifted, Superior, and Average 
II iGH-ScHOOL Pupils 

In Figure 1 the data have hcen presented giaphically The significant 
fact emerging from this graph is tlie comparatively small numbei of gifted 
children who have not held at least one office 

Conclusions 

The niimbei of chilclicn used in this study is too small to wariant any 
dogmatic statements The fact, too, that this school has a highly intellec¬ 
tual group of pupils enrolled may have affected the results It is quite pos¬ 
sible that the gifted child in a typical public school would not manifest the 
same degree of superiority in the mattci of leadership that he shows in the 
University High School in which the piesent data weie gathered, Never- 


cum. frequency 
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tlicless, the figures pjesented in this brief discussion indicate rather defi- 
niteJy that, given a superior group of children to lead, the leading will 
tend to be done by the gifted childien, while those who are at the lower 
end of the curve of the group have comparatively little opportunity to be 
elected to populni ofhcc These findings are m agiecment with those of 
Terman, Hollingwouh, Lamson, and Gray who have conducted more 
elaborate surveys 

RFFBRBlJCBa 

1 Milicr, W S The variation and significance of intelligence quotients 
obtained from gioup tests J Edtic Psydiol, 192+, 16, 3S9-367. 

University of Mitivesota 
Minneapolis, Minnesota 


A NOTE ON Tim LEARNING OF ELEVATED MAZES BY RA'I S 
W D COMHIMS 

One of the most interesting observations made incUlentally to a study 
of the effect of castration upon learning ability in rots was the comparative 
case with which the animals mastered elevated mazes of the Miles type 
employed in the experiment One elevated maze was somewhat similar in 
pattern to the Warden U-maze, and consisted of 12 units The median 
number of trials required by a group of 257 animals to satisfy a criterion 
of three errorless tiinis out of four was 9 3 Although the rats were intro¬ 
duced to this instrument after they had learned the Stone multiple-T maze 
and the Stone muftiple-ligfit discrimination box, it hardly seems probable, 
in the light of other experimental data on transfer of training that they 
carried over sufficient increase in facility of adapting to n new learning in¬ 
strument to account, on that basis alone, for their singularly better records 
on the elevated maze. 

The ease with which the animals learned the fiist elevated maze made 
feasible the introduction of a second, after the fiist had been mastered, In 
this maze the sections were so joined that they formed a multiple-! ele¬ 
vated maze of 20 units Now, to our surpiise, it was found that the rats 
satisfied the foiegoiiig ciiieiion of mastery with fewer trials ilnn in the 
case of the fust elevated maze They required but 49 trials as opposed 
to 9 3 for the first maze, despite the fact that the second might be expected, 
on the basis of the increased number of alleys and possible interfering 
habits, to offei gieatei difficulty than tlie first 

These unexpected lesults from the two elevated mazes, along with ob- 
aeivations of the animals' performances, stimulated the writer to formulate 
a hypothesis to explain the apparent anomalies It is the writer’s opinion 
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lhat the greatei ease with which lats matter elevated mazes, as com¬ 
pared with floor mazes of similar type and number of alleys, results from 
the greatei use they make of vision and visual cues. On the high lelief 
maze the animals arc up vvhcie a view of the neighboring units, as well as 
the gencinl contour of the pattern, can be obtained, something that Is not 
true £oi the alley ma/e with its walled-in pathways Miles (1) believed 
that rats tinincd upon the high relief mazes uscil visual cues in finding 
their way about Ills control of olfactory cues, by leveising and inter¬ 
changing sections, seemii adequate to rule out the effective vise of that sense 

In flttiibuting the great facility with which rats Icain the elevated mazes 
to their greater use of vision, one need not assume a high degree of visual 
acuity for the rat, Indeed, their behavior on the mazes seems to suggest 
relatively poor vision, for they veiy often ran down the blind alleys with 
such surety that they had great difficulty in avoiding a fall from the end 
of the run-way 

The hist trial on tlic elevated mazes was successful only after n rather 
long interval of time, but the facility with which the animals decreased 
their running time from then on would not be so surprising if we accord to 
the sense of vision an outstanding role in this adaptation The learning of 
the elevated mazes does not, appaiently, so much involve the building up of 
spectiie response to particular visual cues (foi this should conceivably take 
a longer time than our records show), as it implies the organization of a 
latlicr dimly perceived visual held, with emphasis upon the duection of 
the goal. To the writer, the rats’ behavior on this type of instiuinent seems 
to border close upon, if ic docs not actually involve-, the factor of insight 
The ability of the animals to pcicci'vc the elevated maze, as made up at 
least of four or hve generous sweeping curves, instead of the twenty arti¬ 
ficial sections of which k was constructed, would tend to make the instru¬ 
ment moic simple than it might analytically appear. The use of vision 
would seem to be very well adapted to this type of organization, and we 
should not haye to assume any great visual acuity to account for it. It is 
probably signidcant in this connection that Tolman and Honzik (2) ob¬ 
tained the most satisfactory evidence of insight, as it seemed to them, 
when their rats performed on the elevated type of tnaze. 

RKrEREMCBS 
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IDENTICAL SENSORY ELEMENTS VERSDS FUNCTIONAL EQUIVA¬ 
LENTS IN VISUAL TRANSFER REACTIONS^ 

By Frud McKiwney 

Lashley has given the name "equivalent stimuli” to those dificient stimuli 
which cvolce the same leaction in an animal He (2, 3) has shown by the 
use of niimeions patterns how a number of equivalent stimuli may emt 
for each stimulus used in tiaimng, and' he has used this as fuithcr evi¬ 
dence against the theory of habits based on specificity of conduction paths 
which “demands that the reaction learned be given only to the excitation 
of the same receptor cells as were stimulated duiing tiaining, or at least 
a significant number of them, these leccptor cells being connected with the 
effectors by a system throughout which there is n point for point corre¬ 
spondence 

Thoindike, in his discussion of the geiieial lationalc of mental discipline 
says “Any assumption of gam in concentration, will-power, imagination, 
Appreciation, conscience, leasoning or the like which connot be described 
as a set of changes m the bonds between specified situations and definable 
responses, is e’ctrcmcly risky, and probably depends upon magic efficnej 
of mythical powers. Second, although cveiy change must be in a specified 
bond, and though as a rule these bonds are between concrete, particular 
responses, some of these particularized bonds are of very widespread 
value” In another connection he states that " one or another element 
of the situation may be prepotent in determining the response” One hold¬ 
ing such a viewpoint may claim that the equivalent stimuli contain certain 
identical elements of the original stimuli or involve "specific bonds,” and 
it IS these which arc prepotent in evoking (he particular response, How* 
ever, Lashicy (2) has shown (he transfer of the habit of brightness dis¬ 
crimination from one eye to the other, which had been covered during train¬ 
ing In this experiment it was impossible for the same scnsoiy cells to 
function in both the formation and the performance of the habit The 
transfer took place readily in one animal without a visual cortex so that it 
IS doubtful that one set of fibers was affected through central drainage by 
the set leading from the other eye But, since nothing is known about the 
actual central nervous processes involved, the matter is still open to some 
question 

It IS attempted in this experiment to gather data which will pertain to 
the question whether the response to equivalent stimuli is due to identical 
sensory elements or some soit of functional equivalence described by Lash- 

^Expenment performed in the Psychological Laboratory of the University 
of Chicago and supported by a grant from the Otho S Sprague Memorial 
Institute The author is indebted to Dr K S Lashley for counsel and 
cr iticutn 
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ley (2) as " the excitation oi any cells of a system in certain ratios, 

. the response may be given to the ratio even though the particular cells 
involved have not pieviously been eircitcd in the same way during the 
foimation of the habitual reaction” 

Six young pigmented rats were trained on a modified form of the appa¬ 
ratus described by Lashley (3) The appaiatus diffeicd from hia in that 
the openings tliiough which the rat jumped were inches apart instead 
of 2 inches and the pedestal stand fiom which the rat jumped was en¬ 
closed on the sides by two opaque hoards leading to the screen and enclosed 
on top by a glass plate This prevented the animal from becoming dis¬ 
turbed by extraneous stimuli The same method of tiainmg was used as 
that described by Lashley The lals were rcwaided with food, punished 
with a fall, and 20 enorlcsa tiials were required before the pattern was 
consulcied mastcied After several months of training only two rats were 
successful in learning the rather difhcult outlines, consequently, these rats 
were used in n number of disciimmations described m this paper 

The stimuli used were very similar to those winch Lashley (3) used in 
his study of cerebral function in pattern vision Tliey are shown in Figure 
1. The aim In constructing such patterns was to provide stimuli which 
would have some resemblance in propoition and arrangement of parts but 
which, when projected from a constant distance npon the retinal surface 
would provide a minimal amount of indentical stimulation of retinal ele¬ 
ments The dcvisal of such patterns olfcis dilHcultics, as the patterns must 
be simple enough to be leadily distinguished by the tat and the difference 
between the patterns must be great enough to obvinte nn identity of the re¬ 
tinal linages through defects of the refiactmg media of the eye 

Lashley (5) has shown that sharp Images of figures of this type arc 
formed on the rat’s retina under the conditions of this experiment and that 
acuity is great enougli to assure that the images of patterns such as A and 
D will not be fused by optic imperfections This fact eliminates the possi¬ 
bilities of explaining any transfer of reaction on the basis of identical, 
vague patches spreading over the same aiea of the letina as the original 
stimulus 

The following piocediirc was used in testing for equivalence The ani¬ 
mals were fiist trained to choose one member of a pair of patterns, such 
as A A' They weie then confronted with a stiange pan such ns B B' 
and given 20 “critical trials” with these In the ciiticnl trials both patterns 
were left unbolted so that the animal received food at every tiial, that la, 
the spontaneous choice of the animal was rccotded Aftei each set of criti¬ 
cal testa the animal was retrained on the original stimuli 

In the fiist test with Rat 3 the method of comparison of rates of learn¬ 
ing was tried Ihc animal was first trained, to choose stimulus X X' 
This required 108 tiials and 81 errors to reach the cnteiion of 20 consecu- 
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Finally, patterns were drawn which did not overlap any paits of A and 
A These patterns are labeled G G* and it is clear that they are designed 
so that they will not stimulate the same sensory cells excited by the pat¬ 
terns A A' and yet be similar to these pitterns. Both rats responded to G 
20 tunes out of the 20 tiinis, thus showing perfect transfer to a stimulus 
which appaiently involved no common retinal elements with the original 
stimulus, but yet appeared similai in pattern 

How can these data be explained in terms of current theories of inte¬ 
gration? The atomistic theory states that an overt activity is the result 
of the excitation of definite sensory cells attached to certain sensory nei've 
fibers leading to specific Synaptic junctions in the central nervous system 
where the impulse affects othei spccihc neurons These neurons lead either 
directly or indirectly to effector organs The ciossing of the impulse at the 
synapse lowers the resistance offered by the junction, and thus, in the case 
of each oveit activity, there is a lowered resistance at certain specific 
synapses A single act may consist of many of these point-to-point con¬ 
nections, the activity being aroused when a sufficient number of them are 
stimulated According to this theoiy the arousal of n perfected habitual act 
could only occur through the traveisal of certain definite pathways which 
previously had been traveled and the synapses of which now offered low¬ 
ered resistance, This theoiy would not grant that the pattern could fall 
on cells not stimulated and arouse fibers not tiavcrsed during the perfec¬ 
tion of the habit, and evidence which might point to such an occurrence 
would be incompatible with the theory 

Do these data comply with such a theory? It has been shown that 
there was transfer to certain elements of the original situation These ele¬ 
ments, howcvei, retained a certain amount of their relational characteristics 
Also, the tiansfer in this case was less perfect than when the non-identical 
paits of B D' and C C' were also included Further, the lack of transfer 
from X X' to A A' stimuli, which contained some common elements indi¬ 
cates that transfer is not just in terms of dilfcient physical elements com¬ 
mon to the training stimulus and other diverse figures 

If common physical elements in the pattern arc not the basis for trans¬ 
fer, there may be a basis in certain common motor responses. Hull (1) 
has shown that there are certain acts m a series of activities whose sole 
function is to seryc as stimuli for other acts He has called these pure 
stimulus acts In this experiment the preliminary adjustment which the 
rat makes, his gaze, foi example, may serve as a pure stimulus act This 
factor, however, was controlled in this expeiimeJlt by varying radically the 
relative positions of the stimuli on the cards A change of this nature 
should disturb an aniwal using such a cue as a basis for its reaction, but 
neither rat was disturbed at all by this change. 

The only other explanation of transfer is functional equivalence The 
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TABLE I 

L^^R^11KC ANli TrXWSIPR. RaCORDS 


Slimull lUl % Urn 0 

Lcatiilng Crillcal tilala I Garnlng frlllcal trials 

Trin)& I rrafi St|j|iu1ui 1 Stimulus 2 trials Lrrors SUrnulus 1 Stlniului 2 


A 

A' 

139 

71 



129 

73 



B 

n' 



42 

12* 



18 

2 

A 

A' 

65 

15 



118 

24 



C 

C' 



8 

2 



10 

0 

A 

A' 

10 

3 



23 

1 



C 

C' 



10 

0 



10 

0 

A 

A' 

20 

0 



60 

3 



D 

D’ 



20 

0 



20 

0 

A 

A' 

29 

3 



20 

0 



li 

E’ 



10 

0 



10 

0 

A 

A' 

:o 

0 



67 

12 



E 

E' 



10 

0 



6 

4 

A 

A' 

20 

0 



SO 

4 



F 

F' 



9 

t 



7 

3 

A 

A' 

21 

4 



28 

1 



F 

F' 



10 

0 



10 

0 

A 

A' 

20 

Q 



20 

0 



G 

G' 



20 

0 



20 

0 

X 

X' 

108 

81 








•Trials 42, errors 12, by lelcarning method 


data seem to support this explnnatioD best, especially in view of the fact 
that there was perfect transfer to a stimulus G G' in which there was no 
physical identity hut only similarity in pattern. 

It may be that students of psychology have always meant identity of re¬ 
lations involved when speaking of identical elements, but theoretical dis¬ 
cussions Concerning the nature of learning nod tiansfer, particularly with 
respect to the doctrine of formal discipline show that many have had in 
mind identity of the structural elements mediating habits and this position 
13 untenable 
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A FURTHER NOTE ON SIZE PREFERENCE OF ALBINO RATS^ 
Joseph G Yoshioka 

In the writer's note (3) on size preference of albino rats a remark was 
made ns to a bad judgment shown by the rata in preferring large suoflower 
seeds to small ones because large seeds rc<|uircd more lime and labor to cat 
but did not contain any moic meat than small ones Piofessor Tolinan (2, 
p 31) expressed his opinion that this prcfeience would nppenr to be a 
meie "fixation,” not a judgmental response, unless it could be shown that 
the rats would show "docility" In changing their prefeicncc to one for the 
seeds, which, in the long lun, would satisfy then biologicol needs belter. To 
demonstrate such ‘'docility,” if possible, further tests were given to the 
same rats 

It IS to be recalled that In the first test, lasting ten days, 21 rats ate daily 
12 13 large sunflower seeds on the average, as agaimt 10 59 small seeds in 
five minutes The pie/erence for large seeds, however, was better shown m 
the fiist five days than m the last five dnvs. Table 1 testifies to this state¬ 
ment 


TABLE 1 

Averacp Seeds Eaten Dau y 
N = 2l 



Large 

Small 

Difference 

Critical 

ratio 

First five days 

13.15 ± 45 

10 82 ± 47 

2 29 

3 52 

Last five days 

11 28 ± 49 

9 94 di .60 

1 34 

1 73 


This decrease in the degree of preference for large seeds may have been 
due either to their becoming somewhat indifferent to the choice toward the 
end or to their gradual learning that small seeds satisfied them better The 
writer inclined at that time to sponsor the first assumption from experiences 
in maze running which decreases in accuracy when a test is unduly pro¬ 
longed Since the object of the experiment was to demonstrate size prefer¬ 
ence, the subsequent tests were given for five days only 
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During the next five days the mis weic tested daily in dnikness, and it 
was found that the preference disappeared h'or the next ten days the ani¬ 
mals were given l.lige oi small seeds exclusively on alternate clays to mcaa- 
sure average speed to eat each kind of seeds Small seeds svere found to be 
eaten with greater speed and case. Next, five tests were given on every 
othei day. On tlic lest days they were fed twice as much ns noimal after 
the test, but on the intcivcning days they vvcic not fed at all Uiidei intensi¬ 
fied hunger thus induced they ate 10 64 laigc seeds, on the aveiagc, ns 
against 9 79 small seeds. The crilicnl ratio between the tivo means was 
131 Preference for large seeds rcnppeaicd, but, as compared with that 
shown in the first test, it was not so maikcd, whcic the critical ratio was 
3 52 m the first five days and 1 73 in the last five days Next five teats 
weic given daily immediately after normal feeding The avciage niimbci 
of large seeds eaten m the tests was 11.12 and that of small seeds 11 S+. 
The difference betwctxi the two mc.sns w-ss not significant, the critical ratio 
being 43. The piefcrencc disappenrctl, but it is to be noted that here small 
seeds were eaten slightly inoie (although not sigiuficantly) than large ones, 
and both seeds were eaten moie th.sn in the preceding tests under hunger 
The Intter incident was explained by the obscivation that the rats in hunger 
mndc too much fuss in eating the seeds, splashing ibein about, picking them 
up in a huriy, and letting them slip out of ilicii hands, wiulc nftci a meal 
they sat quietly and methodically picked them up otic afici onothci without 
failure Pcihaps they wcic more deUberate m the cboice, too, and aclccicd 
small seeds moie because they had begun to appreciate how good these were 

It was thought tiiat more satiation might induce still moie dclibciatc 
choice Hence 20 rats (one had died) wcic fed twice as much ns noimal 
and tested for the next five days ns before Each day a retest was given 
also imincdiately after feeding. It was assumed that they wcic less hungry 
in the tests and still more so in the retests The icsults aie shown in 
T.'ible 2 

It is seen that prefcrcttiial choice disappeared in both pre- and post-feed¬ 
ing tests Too much satiation seemed not inducive to jiiefeicntial choice. It 
IS to be noted, however, that in the pie-feeding testa large seeds were eaten, 
or rather tended to be eaten, slightly in excess of small ones, but in the post- 


TABLE 2 

Average Seeds Eaten DAn.Y under OvnnrEQDiNC 
N = 20 



Laige 

Small 

Difference 

Critical 

ratio 

Before meal 

11 48 ± 60 

11 31 ± 38 

17 

24 

After meal 

12 64 ± 59 

12.59 ± 41 

05 

07 
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feeding tests any such tendency disappeared These results wcie somewhat 
similar to those obtained pieviously under hunger and after a meal, only in 
a lesser degree 

Next, m Older to induce better deliberate choice the animals were put 
back to noimal feeding, and tested daily for five days in pans with the 
seeds doubled in number It is to be lemcnnbcrcd that so far they had been 
tested individually with 20 large and 20 small seeds Now 40 large and 40 
small seeds were offered to each pair of rats The pan faced each other 
across a pile of seeds, occupying a circular space, about four inches across 
The pile kept the two rats sufffciently far apart so that no fighting between 
them was obseived Fuithcrmorc, to lessen rivalry the partners were se¬ 
lected fiom cage-mates In fact, so many seeds were in fiont of one that 
the presence of the other on the opposite side was apparently ignoicd The 
average number of laige and small seeds eaten daily by these pairs of rats 
aie given in Table 3 

It IS seen that small seeds were eaten slightly in excess of large seeds, As 
compaied with a similar picfcrence shown once befoic, the degree of pref¬ 
erence here was gicater In the post-feeding tests under oveifeeding the 
animals chose small seeds slightly more than large seeds so that the critical 
latio between the two means of large and small seeds was 43 equivalent 
to probability of 67, that is, the obtained diffeience may occur by chance 
67 times out of 100 Hcic the obtained difference may occur by chance 40 
times out of 100 Unless probability is .1 oi less, the preference shown for 
small seeds cannot be said to be positively demonstrated, but in the com- 
paiison /ust made a tendency for such preference was more positively 
shown in the last tests than previously 

In the next daily test for five days, rivalry was made to play its part in 

TABLE 3 

Average Seeds Eatpn Daiiy dy Pairs or Rats 
N “ 10 pairs 

Large Small Difference s IP 
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TABLE + 

Average Seeds Eaten Dmiv by Pairs oe Rats under Rjvairy 
N “ 10 pairs 

Large Small Difference * I P 

12 32 12 U .14 2.S16 138 .9 


ihe choice hy halving the number of seeds and time for eating Now each 
pair was given 20 large nnd 20 smalt seeds .snO was taken out of the test 
enclosure at tlic end of two and a half nninutes, The result is shown in 
Table 4 

It IS seen thnt preference disappeared almost completely The obtained 
difference may occur by chance 90 timea out of 100 Under the stress of 
rivalry the aiiiinals helped themselves to whatever seeds were handy, dis¬ 
regarding ilieir size or content Perhaps it was too much to expect that 
they would show deliberate choice under (he conditions At any rate it was 
shown that social inllucnce is not negligible in their behavior 
It is concluded that (1) the albino rat prefers large siinllowcr seeds to 
small ones for .apparent large content in the former (2) Such preference 
disnppcnis under satiation when food is less demanded or under conditions 
of rivali-y when quick rather than discriminate choice is dcm.anded. (3) 
Preference for Large seeds can be icplnced by picfcrervce for small ones 
when the animal is tested under certain conditions where deliberate choice 
IS made possible, niul after he had been given sufficiently long experience 
to get acquainted with better quality of small seeds, (4) Hence size pref¬ 
erence shown by the rat is not n “fixation” but a judgmental response 
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REGARDING THE LAW OF PARSIMONY 
Joseph W. Nagce 

Lloyd Morgan, in lus writings on nnimal behavioi, has laid down a canon 
of interpretation which has come to be known to psychologists as the law 
of parsimony Morgan, in his Introdaction to Compaialive Psychology, has 
formulated the pvinciple as follows “In no case may we interpret an action 
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aa the outcome of the exercise of a higher psychical faculty, if it can be in- 
terpreted as the outcome of the exercise of one which stands lower on the 
psychological scale” (p 53). Thus Morgan would prefer to explain an 
animal's act in terms of peiception rather than by postulating an ideational 
exercise of cognition, unless such an explanation were inadequate How¬ 
ever, aa the author explains, this canon of interpretation by no means pro¬ 
hibits the explanation of an animal act In terms of the higher mental pro¬ 
cesses, provided that theie is at hand Independent evidence of their occur¬ 
rence in the agent 

This canon seems to have undergone a transformation in general psycho¬ 
logical usage until it might now be tentatively expressed thus, of any pos¬ 
sible numbei of explanations of an animal act the simplest possible expla¬ 
nation should be employed, 

The law of parsimony has been frequently invoked by psychologists m 
judging the merits of vaiious explanations of psychological phenomena, par¬ 
ticularly in the field of animal psychology Some of the more mechanically- 
minded behaviorists have utilized the principle against anthropomorphic 
inteipretations of animal acts in terms of conscious processes Those so 
criticized have retoited that the principle of parsimony supports their ex¬ 
planations, and point out that we must attribute to the lower organisms 
conscious processes and purposes like our own, since our consciousness is 
the only one we intimately know, and hence the simplest of its kind. 

We see, then, that the law of parsimony as generally conceived is itself 
subject to interpretation Is the simplest psychological explanation to be in 
terms of psyche, in terms of physiology, or in purely physical terms? What 
IS the simplest explanation of an animal running the maze? The theologian, 
the chemist, the psychologist might all explain the action m varying terms. 
One psychologist would point to conditional reflexes as the simplest ex¬ 
planation, another might indicate closure or insight as the basic explanation, 
another might Insist upon instinctive urge or conscious purpose. Would 
our principle of parsimony allow ns to claim that explanations in terms of 
simple reflexes, oi simple sensations, are more elementary and hence more 
satisfactory than explanations in terms of more complex GistnUen or con¬ 
scious purposes? 

Furthei, it is difliciilt to differentiate qualitatively between explanation and 
desciiption in psychology Good authority has maintained that explanation 
IS only more elaboiate description Does this me.'in that the principle of 
parsimony should also apply in psychological description as well as In psy¬ 
chological explanation? Would the simplest description thus be the best? 
What effect would such considerations have upon the descriptive units of 
some of our psychological schools? 

The principle of parsimony as a guide for psychological theorizing has not 
been an unmixed blessing While it has tended to sobei our theorizing, it 
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liaa also acrvcd as a sanctuary for those \rlio bnve formulated an oyer- 
simpJilicd idenl In psycliological eYpUnation, Frequently we arc led to 
wondci if our explanations should not he far inorc tntnente and involved 
than we now generally view them IHjeholoRisis of long standing cannot 
help recalling Schopenhauer's position, along with others, when he indicated 
tlic liunian mind ns the supreme enigma 
If the piinciplc of parsimony is to be ntilucd fiiithcr m psychological 
thcoriring it should be more shaiply dcrincti and dclincntcd. At present it 
involves a liQublcsomc phrase, “adequate ctplanation" What is an ade¬ 
quate explanation? Many feel that psychology aa science has n legitimate 
right to its own psychological explaiiotions A physiological explanation of 
psychological acts is also a possibility Which of the two is the simpler ex¬ 
planation? Before a principle of parsimony can become unambiguous for 
all explanations of psychological phenomena we must agree upon a dcBnition 
and ideals for the science. 

Umvfrsny of Chunso 
Chicago, IlUnois 
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S ZuciccRMAN The Social Life of Monkeys and Apes (Internationa! 
Library of PsycholoBy, Philosophy and Scientific Methods) New 
Yoik Harcourt, Brace, 1932 Pp. xii 4- 375 + 24 plates 
In The Social Life of Monkeys and Apes Dr, Zuckerman, Anatomist to 
the Zoological Society of London and Demonstrator of Anatomy, University 
College, London, lias produced an extiemely interesting and highly valuable 
contiibutlon to comparative sociology, psychology, and physiology Pri¬ 
marily engaged in studying the social behavior of sub-human primates, he 
approaches the subject, as he states in the introduction, "from the deter¬ 
ministic point of view of the physiologist, treating overt behaviour as 
the result or expression of physiological events which have been made 
obvious through experimental analysis” He reviews the literature, both 
historical and modern, including essential contributions from the fields of 
physiology of reproduction, compaiative psychology, anthropology, and 
mammalian sociology To this mass of material, critically evaluated, he 
adds oiigmnl observations made upon a colony of captive hamadrya«i 
baboons in London and wild chacma baboons in South Africa The subjects 
coveied by the book can be inferred fiom the chapter headings’ (1) Human 
Sociology and the Sub-Human Primates, (2) Mammalian Sociology; (3) 
Sexual Periodicity, (4) The Breeding Season and Society, (5) The 
Physiology of the Reproductive Piocesses of Mammals Other Than Pri¬ 
mates, (6) The General Character of the Menstrual Cycle, (7) The 
Morphology, Physiology, and Interpretation of the Menstrual Cycle, (8) 
The Oestrous Cycle and Behaviour, (9) The Menstrual Cycle and Be¬ 
haviour; (10) The Individual Within the Group, (11) Apes and Monkeys 
in the Wild General, (12) Baboons in South Africa, (13) The Social 
Groups of Wild Apes and Monkeys, (14) The Hamadryas Baboon Colony, 
(15) Dominance and the Liberation of Sexual Responses, (16) The Com¬ 
munal Life of the Baboon, (17) The Developments of Social and Sexual 
Responses; (18) Altruism and Society, (19) The Social Scale 

In the early chapters the author criticizes and rejects all teleological 
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speculations upon, and explanations of, mammalian society, stating that 
“the chief subject matter of a scientific mammalian sociology 19 seen to be 
ecology, reproductive physiology, and those influences which can be classed 
together ns due to the vaiiations of the individual,” The customaiily drawn 
distinction between animal associations and animal societies m his estima¬ 
tion “docs not seem to depend upon more than a siipeificial analysis of the 
facts of animal behaviour” lie substitutes a classification of mammals 
based upon difTeicnces in their reproductive physiology which largely 
dctcimine the nature and permanence of their social organization In this 
classification the three mam groups include (1) primates, in which, 
accoiding to the authoi, the female is ready to accept the sexual advances 
of the male at all times, and which live in family or big social gioups, 
(2) iion-pnmates or lower mammals that have an anoestuis, a demarcated 
mating season, and in which the social group commonly endures as long 
as it members arc sexually potent; and (3) the remaining lower mammals 
which, like the primates, breed throughout the year, do not experience 
anocstroiis quiescence of sexual activity, and which usually live alone or in 
small parties 

In Ills chapter on "Altruism and Society” the author, still critical of the 
teleological interpretations of other wiiteis, indulges In some interesting 
speculations which arc less objective in nature than would be expected after 
reading the pieface After considering the various social relationships and 
adjustments between living and between living and dead monkeys and apes, 
the author concludes the chapter with the statement that "Monkeys and 
apes do not recognize death, for they react to their dead companions as if 
the latter were alive but passive Thus the ‘blind* character of their social 
responses would seem to deny them any claim to altruism” (p 305). 

Some of the interesting conclusions offered by Dr Zuckeiman concern¬ 
ing the social life of sub-human primates are as follows The oveit socio- 
sexual activities of these animals are much farther removed from those 
of the lower mammal than from those of man The heitl, the largest 
social unit of sub-human primates, may be formed from several family 
parties or harems, but never appears to be as stable a unit as the family 
The family party, nucleus of monkey and ape societies, consists of an 

overlord and his harem, held together primarily by the interest of the 

male in his females and by their interest in their young Organization 
within groups depends upon individual dominance The social level of 

the monkeys and apes is one through which man, also an Old Woild 

primate, may have passed in the pre-human stages of liia evolution, prior 
to development of the monogamous family unit wliicli, "according to 
most autlioiities," is typical of the lowest level of human society The 
change fiom polygyny to monogamy may have been caused by diffeicnees 
in diet for, "primitive man, who , ■ , was an animal largely dependent 

upon a diet of meat, would not have gone hunting if in his absence Ins 
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females •were abducted by his fellows. Reason may have forced the 
compromise of monogamy—If,'* as he states elsewhere, "reason played a 
part . , 

I'iie principal criticism which can be made of the book is the author's 
assumption that the socio-sexual relations of apes arc the same as those of 
Old World monkeys While this may be the case, there la still inaiiHicicnt 
evidence available concerning apes, paiticularly m the wild state, to Justify 
such a conclusion. The boot's value remains unchanged, however, regard¬ 
less of the primate level to which the conclusions apply. It is a new and 
interesting approach to the study of primate sociology. In addition, it is 
a stoiehouse of information concerning comparative reproduction and 
social behavior. 

The book contains excellent photogiaphs of captive hamadryas baboons, 
a classided index of species mentioned and a bibliography of 402 titles. 
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